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The layman doesn’t realize that steel is tailor-made... . 


Conversion to 


peace means complicated appraisals, moving out materials, changing pipes, 


par tions, etc. . 


. Make washing machines? 
Wear and tear on munitions has just fairly begun. 


mong topsy-turvy metal supplies pig lead becomes “topsy.” . 


But they take labor. . . 


. Our 


in working force is 51,500,000—to be 66,300,000 in July Lay 


whole d—— song down, Babe. 


. » Let’s redesign our milling cutters 


Unlike you and I, they have too many teeth. 


[be automobile after the post-war auto. 
t.... Background of the turbosupercharger. 


.. « Secret of the secret weapon 
.»« We still learn from 


wed enemy equipment. ...1s there a welding doctor in the house? .. . 


ral interesting ideas in brief. 





In Time of War Prepare for Peace 


well known Washington radio 
commentator, who specializes on 
affairs of war and Government, com- 
mented at mid-December about a 
blast furnace that had closed down, 
releasing many men from jobs. “Yet 
the railroads are crying for steel. I 
have asked several prominent men 
the reasons and none could tell me,” 
the speaker concluded. 

Apparently the commentator did 
not ask the right people, for, in the 
first place, this company does not 
make any form of railroad steel— 
neither rails, axles, wheels nor struc- 
turals. In the second place, it is a 
marginal steel producer, classified as 
obsolete during normal times. 

Yet it illustrates the loose thought 
of the times, the idea of sponge iron 
from brick kilns, the proposal to 
build steel plants in every state. 


“Anyone Can Convert to Peace” 


There are many, too, who decry 


| all this planning for reconversion 
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back to peace. It will be easy, they 
say, to go back to production of peace 
goods, the familiar items in. which 
the industrialists have specialized all 
these years. The real problem, they 
say, had been the first conversion to 
munitions with which they were un- 
familiar. 

Yet, on second thought, it may be 
a long process for any one plant to 
get back to peace. The appraiser 
from the Government, for instance, 
must go through the plant with a 
fine tooth comb to place a value on 
machinery and materials from taw, 
semi-fabricated and finished materi- 
als. Materials must be graded as to 
second-hand use or mere scrap value 
All machinery and materials must be 
cleared off the floors. 

Then, it is possible that the plant 
must be somewhat remodeled, parti- 
tions moved, pipes, wiring, etc. 
changed. Then the peace machinery 
must be moved in, as well as a new 
set of raw materials. 


by MRarold A. Knight 


News Editor 


Those who recall the confusion 
after the first World War wil! agree 
that it is wise to start industrial plan- 
ning now for the peace. 


“Let's Start Making Washing Machines’ 


A question asked frequently thes« 
days is: “Why, in view of our sur- 
plus. of raw materials and built-up 
condition of munitions supply, can't 
we! resume manufacture of civilian 
goods, at least those that do not need 
rubber ?”’ 

Donald M. Nelson answered this 
question before a group of us re 
cently. “Take washing machines’, h« 
said. ‘These contain both steel and 
copper. Though these materials are 
more plentiful and though we have a 
good supply of munitions, some big 
change in the war's development 
might bring about an even greater 
need for steel and copper than in the 
past. Moreover, right now we can- 
not spare the labor to make washing 
machines.” 

In this connection the War De 
partment tells us that six of every ten 
rifles and eight of every ten machine 
guns must be replaced every year. 
The wear and tear on equipment in 
Sicily and Italy has been terrific. 

On the other hand, we do not keep 
as much war equipment stored in 
strategic points as_ first regarded as 
necessary, largely because of our tr 
mendous fleets of transports and fre 
dom from submarine menace. Hence, 
we keep our 
more fluid. 


reserve ammunition 


Pig Lead Runs the Gamut 
Probably our relative supply of 
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metals is now the best since the war 
started, with no metal painfully 
scarce, The chief change in relative 
supply has been lead, which is now 
scarcer because of widespread use as 
a substitute—this a metal which up 
to now has been most abundant. So 
go the fortunes of war! 

Manpower is, of course, still the 
No. 1 problem. American war pro- 
duction could be increased as much 
as 35% through the best utilization 
of existing facilities and labor, stated 
John W. Nickerson, director of 
WPB Management Consultant Div. 
His remedy is wage incentive plans, 
and he gave illustrations to bear it 
out. 

OWI finds that it is necessary to 
hire 17 workers monthly to get a net 
increase of 3 for every 100 employed. 
Workers are quitting for better and 
more essential jobs, because of un- 
suitability for their work, general 
restlessness and home duties. 

The civilian working force of the 
nation totaled 51,500,000 on Decem- 
ber 1, stated Paul V. McNutt, with 
a force of 66,300,000 envisaged for 
July, 1944. As workers are let out 
from some plants by cutbacks of war 
orders they are transferred promptly 
to active plants. 

The current decline in construction 
will have released about 500,000 men 
for other employment, as of Decem- 
ber 31, 1943. Recent occupational 
studies show that 40 of the 90 con- 
struction occupations are to be found 
in shipbuilding. 


Lay That Piston Down, Babe 


And now as we shift over from 
describing “the situation” to the more 
topical features of this department, 
it is our custom to leave the more 
serious side of things for a moment. 

We had decided to have no truck 
with “Pistol Packin’ Mama”’—call 
us a mossback conservative, if you 
will. We merely curled our lip in 
a sneer when we read an ad in be- 
half of the glassware division of a 
department store, urging all “crystal 
crackin’ mamas” to come there to re- 
plenish their goblets. 

But finally it struck in our field. 
We received a photo from an air- 
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plane engine manufacturer, showing 


a group of women wrapping up cyl- 
indrical objects in what looked like 


cellophane. The caption of the 
photo—and we choke up as we try 








to tell it—was “Piston Packin’ 
Mamas.” Forgive us! 
At Least Good Supplies: 


The greed and grab of 
American civilians when na- 
tional survival is at stake make 
a most depressing picture, 
which needs some sunlight. It 
is some consolation to review 
our production achievements. 

There are surpluses of many 
kinds of steel, our original No. 
1 critical material. Marginal 
mines and steel and metal fin- 
ishing plants are being shut 
down. In war production criti- 
cal materials are replacing their 
substitutes, such as brass 
for steel in cartridge and shell 
cases. Pig iron, one of the 
most basic commodities, is no 
longer being allocated, but is 
allowed unrestrained move- 
ment. Nickel, zinc, copper, 
molybdenum, tungsten, etc. are 
in bountiful supply. 

Even the rarer and bhereto- 
fore ticklish items cause little 
worry. Take that “wonder 
metal,” beryllium copper, 
which has proved such a God- 
send in precision springs. Be- 
cause of improved supply WPB 
has relaxed regulations govern- 
ing distribution. Not only are 
supply better and deliveries 
prompter, but the quality of 
wire from a new New Jersey 
plant is consistently better than 
ASTM standards. 
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More Work for Machine Tool Builders 


Perhaps one of the least optimistic 
groups concerning post-war prospects 
are the machine tool builders. Yet 
here considerable opportunity is 
shaping up. A major portion of all 
present day milling equipment may 











even now be obsolete, it was stated 
at the metal cutting research session 
of the A.S.M.E. 

Carbide tipped milling cutters 
make it possible to operate milling 
machines at s and metal re- 
moval rates never before attained, re- 
quiring more power than is available 
in most such machines today. This 
‘will necessitate a widespread rede- 
signing and building of more tools 
to replace out-moded ones. 

In this connection Arthur A. 
Schwartz, chief tool research engi- 
neer, Bell Aircraft Corp., stated: 


“We believe we have established 
as a fact that the most of the milling 
cutters now in use have many times 
too many teeth, so many, in fact, tha 
if we followed the instructions 
printed in the catalog by the makers 
of these cutters or in the various 
handbooks on the market, about chip - 
load for each blade and if the cut 
were at all heavy—we would either 
break the cutter, break the arbor, or 
stall the motor. That is to say that 
many if not most of the cutters now 
commonly used—cannot be used with 
sufficient feed to operate properly or 
efficiently. 


“We made these statements to high 
executives of two of the largest cut- 
ter makers and their reply was, “We 
know that you are right, and what 
you say is absolutely true, yet we have 
to make what the public will buy and 
not what we know is best or right.’ 


“We claim no patent or no dis- 
covery. All this has been done to 
break what we believe is a perni- 
cious habit of ignoring printed in- 
structions. We hope it will do some 
good.” 


Post Post-War Automobiles 


There is considerable chitchat 
among automobile engineers, not to 
mention the rip snorter type of ci- 
vilian who likes to sport the sensa- 
tional, about the post post-war auto- 
mobile. Now it is recognized that 
the post-war automobile will be 
merely a carrying on from where we 
left off in the urge to satisfy pent-up 
demand. The post post-war car will 
come after that, perhaps a year and: 
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a half after cessation of hostilities. 
Here is where the innovations may 
step in. 

Some engineers are thinking about 
high-octane gas engines. But so far 
they are rough riding like an un- 
broken bronco. They would be de- 
cidedly noisy and would unfavorably 
attract the motor cop. The present 
types of crankshafts might not stand 
their powerful unrefined thrusts. 
Better transmissions will be needed. 

Clutches are the most vulnerable 
parts of our wartime jeeps, peeps, 
seeps and creeps, breaking down most 
discouragingly at times. The civilian 
motorist must have a better clutch 
for the high octane job. 

Anyway, there may not be enough 
high octane for civilians. Interviews 
by METALS AND ALLOys reveal that 
prospects are slim. The present sup- 
ply blended for Army and Navy 
fliers is extremely costly, and is tax- 
ing the capacity of refiners to the 
limit. 

Moreover, efficient use of crude 
stocks of petroleum is being disre- 
garced utterly, and so far its manu- 
facture is a wasteful, non-profitable 
venture. Nor do any better refining 
techniques loom on the horizon. 

Perhaps we will get to the h.o. 
civilian engine gradually. Perhaps 
the first step will be the introduc- 
tion of superchargers into automo- 
biles. 

A more practical line of innova- 
tion for the post post-war auto is im- 
provement of heretofore vulnerable 
parts. Statistics show that mufflers 
are most often replaced. It is said 
that just as auto manufacture went 
out, some much improved types of 
mufflers with better metals were vir- 
tually on the market, such as those 
made of aluminum-clad steel, copper- 
bearing steel, etc. 

Again, steel channels, which hold 
up window glass, have been rusting 
too frequently. Too many bumpers 
have been corroding. 


Turbosupercharger is King 
One of the most remarkable and 
most talked-about (within the realm 
of military prudence) developments 
of the war has been the turbosuper- 
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charger, which compresses the air and 
oxygen that goes into the airplane en- 
gine in rarified air of high altitudes. 
It runs at over 24,000 r.p.m., with 
the turbine red hot at 1500° F., the 
compressor a few inches away han- 
dling atmosphere as low as minus 
75°. What punishment for the 
metals and what a story it will make! 

The conception of the super- 
charger dates back to the first World 
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The Great Whatisit 
by V. M, McConnell 





See that metal gleam! 
Hear the darn thing hiss. 
This is Adolf’s dream. 


Secret weapon, this. 


Full of lies and hate, 
Adolf's ammunition. 
Plus some extra weight, 
His latest intuition. 


Cleverly devised, 

Goes off with a bang. 
Won't they be surprised, 
It’s a boomerang! 























War, the idea having been suggested 
in France and brought to the atten- 
tion of Dr. William F. Durand, 
chairman of the National Advisory 


‘Committee for Aeronautics. 


He remembered that years ago a 
former colleague on the Cornell fac- 
ulty, Dr. Sanford A. Moss, filled the 
engineering laboratory with vile 
smokes and wrote a thesis on the gas 
turbine. Since then Dr. Moss has 
developed centrifugal compressors. 


Now a turbosupercharger is a 
combination of the gas turbine and a 
compressor. So, it was natural to 
demand that Dr. Moss come back 
and take care of his twin babies. He 
succeeded where the Frenchmen 
failed. 

After ground tests Dr. Moss took 
a Liberty motor to the top of Pike's 
Peak in September, 1918. Without 
the turbo, the engine, which had pro- 
duced 350 h.p. at ground level in 
Dayton, Ohio, produced only 230 
h.p.—but with the supercharger the 
engine turned out 356 h.p. 

Mechanical advances made suc- 
cessful the gear-driven charger 
around 1926, where the compressor 
is driven from the shaft of the com- 
bustion engine through a speed in 
crease in gearing, working satisfac- 
torily up to 15,000 ft. 

Thereafter substantial progress 
was made, so that by 1939 the 
modern turbosupercharger was in 
small scale production. 

The turbine wheel works on the 
general principle of the old-fashioned 
water wheel or windmill, and is 
driven by exhaust gases from the en- 
gine, which are fed to it through a 
system of piping and nozzles. 

Moreover, it operates largely auto- 
matically, the more rare the atmos- 
phere, the faster the revolutions. 
Germany has developed good 2-stage 
geared superchargers, but probably 
no turbosupercharger. 

Dr. Moss, General Electric en- 
gineer, will be tendered the Sylvanus 
Albert Reed award by the Institute 
of Aeronautical Sciences in recogni- 
tion of a ‘notable contribution to 
aeronautical engineering’’ on Jan. 
24. But medals and awards are no 
novelty for Dr. Sanford A. Moss, a 
bespectacled savant, who camouflages 
some of his scientific brilliance be- 
hind mustache, beard and side whisk- 
ers. 


Captured Axis Equipment 
Approximately 1,100 major types 
of Axis ordnance equipment, com- 
prising 600,000 items, have been re- 
ceived at the scientific testing labora- 
tories at Aberdeen Proving Ground, 

Md., and at our six arsenals. 






























Pressed as Germany must be for 
vital alloying elements, the core of 
the projectile for the Gerlich 28/20 
anti-tank gun is made of tungsten 


carbide. This armor-piercing pro- 
jectile attained muzzle velocities 
above 4,000 ft. per sec., but was rated 
as rather ineffective, because the pro- 
jectile was too small to stop a tank 
unless it would hit the power plant. 

German welding techniques are 
probably inferior to ours, but cap- 
tured German tanks showed welded 
construction for nearly all the ar- 
mored sections. It contrasted sharp- 
ly with the cast armor of most Amer- 
ican models, where smoothly rounded 
turrets made the German types look 
clumsy by comparison. 

Italian tanks were probably the 
most antiquated from the viewpoint 
of industrial techniques, most of 
their armor being riveted or bolted 
in place. 

The latest Japanese rifle is a manu- 
ally-operated, bolt-action weapon, 
with an increased bore of .303 cali- 
bre, but it is inaccurate at a range of 
more than 350 yards, while our Ga- 
rand is accurate at greater distances. 

The Jap light machine gun fires 
30 rounds in 3 sec., with an effective 
fire rate of 200 to 300 rounds per 
min. It is accurate at short distances, 
but at 500 yards it does not compare 
with the .30 calibre Browning, firing 
500 to 600 rounds per min. 


“Ice Follies” and Chemical Show 


“Is there a doc-tor-r-r in the 
house?” Do you remember, reader, 
in the early days of the movies, per- 
haps, when the theater manager 
halted the flickers, strode up front 
and in a stentorian voice propounded 
this question? There was a rustle 
and a little baldheaded man with a 
black case in the third row import- 
antly stumped down the aisle. You 
pictured, as the sweat came to your 
forehead and goose pimples stood 
out on your arms, a bloody accident 
in the street ouside. You did not 
learn until later that a pregnant wo- 
man had fainted in the lobby and 
that the “doctor” was actually a 
veterinarian. 

And sc, there proved to be a 
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doctor in the house at the 19th an- 
nual chemical exposition in Madison 
Square Garden early in December. 
One Howard Post is chief engineer 
at the Garden. Time hanging heavy, 
he took a stroll to have a look-see 
at the chemical exhibits in his build- 
ing. An hour later, before the open- 
ing number of the “Ice Follies,”’ one 
of the intricate parts, made of bronze 
and copper, of the ice-making ma- 
chines broke down. A new part 
would have to come from Syracuse, 
N. Y., with a delay of at least three 
weeks. 

Engineer Post remembered his 
leisurely meandering at the chemical 
show. To make a short story even 
shorter, inside of 10 mintes Bent 
Laune of Eutectic Welding Alloys 
Co., New York, had successfully re- 
paired the ice-making gadget with 
“Eutectic Alloy No. 1800,” a low 
melting alloy with high tensile 
strength. 

Said Engineer Post, according to 
the publicity release: “Eutectic is 
about the only thing I know that 
could successfully weld a 0.003 in. 
strip onto a heavy flange.” 

Note on post-war: Look for a low- 
temperature welding outfit hanging 
on the wall beside every fire ex- 
tinguisher in public places. The 
printed directions: ‘In case of dam- 
aged parts, break glass and remove 
welding outfit.” 


Spot Testing the Situation 
Overall war production in 1944 is 
scheduled for 80% above that for 
1942, states Charles E. Wilson, ex- 
ecutive vice chairman, WPB. 





Gas turbines, which are “just 
around the corner,” will first be used 
in locomotives where some economy 
can be sacrificed for convenience, 
states Westinghouse engineers. ,They 
will also be used in power houses and 


located at war load centers close to: 


the point of utilization of electrical 
energy. Weight and space reduc- 
tions may make them attractive for 
ships. 





Here is an item in the category of 
man-bites dog. Steel Recovery Corp. 





disbanded December 31, having 
spent less than 1% of what the Gov- 
ernment expected it to spend. More- 
over, it went out of business volun- 
tarily because it realized that it had 
completed its job. All of which re- 
minds us of that well-known series 
of cartoons, ‘This Ain’t the Army.” 





In writing about the Steel Cor- 
poration, E. M. Voorhees, chairman 
of its finance committee, said: “By 
the use of tools a man’s work for an 
hour in 1902 resulted in 29.7 Ibs. 
of steel; by 1942 the hour of work 
resulted in 60.6 lbs.”’ 





The raw materials list of Westing 
house covers 8000 to 10,000 types 
of materials from all parts of the 
world. Many sources of supply, 
such as of tin, mica and shellac, are 
now in Japanese hands. 





Based on its findings that a single 
10-ton truck is better than two 5-ton 
trucks or five 2-ton trucks, the Army 
will receive approximately twice as 
many heavy trucks in 1944, as it « 
in 1943. 





One type of Army small arms 
cartridge, at the instant of firing, 
velops a pressure of. over 50,000 
p.s.i., rotating the bullet at over 200,- 
000 r.p.m. and making it travel 2,- 
000 miles per hr. 





Employees of Irving Subway Grat- 
ing Co., Long Island City, are turn- 
ing in constructive ideas for post-war, 
such as steel mesh mats for muddy 
roads, stairways and cellar floors. 





A furniture store recently adver- 
tised a new kind of mattress con- 
taining a small motor, which, by 
means of special spring arrangements 
and mountings, transmits 5,000 puls- 
ations a minute, thereby giving gentle 
muscular massage and nerve relaxa- 
tion, states the house organ of Wal- 
lace Barnes Co., Bristol, Conn., 
maker of springs. 





The jeep does 24 separate tasks in 
the armed forces, and 36 civilian 


postwar uses are suggested. 








METALS AND ALLOYS 





is now being recognized by the various techni 
societies concerned that our system for specifying 
erials needs revision. METALS AND ALLOoys has 
mented editorially several times upon the grow- 
tendency to specify steels by properties or per- 
nance father than by chemical analysis. The 
erican Society of Mechanical Engineers has con- 
ted a questionnaire among its members to find 
what subjects were of greatest interest and im- 
nce to them, and in their official organ, Mechani- 
ngineering, for November announced that there 
“a widespread and deeply rooted interest in 
is and in knowledge of their use in design, 
properties and applications, and the manner 
orking them.” 

he complaint of the mechanical engineers is 
although they are often the ones who must de- 
the parts using the materials, the specifications 
and properties of the materials are usually written 
tor the trained metallurgist alone. There exists, then, 
a need for specifications of the standard materials 
from the standpoint of the needs of the designer 

rather than of the supplier. 

Dr. H. W. Gillett has lucidly presented the need 
tor bringing the metallurgist and the engineer closer 
together, especially in regard to selecting and devis- 
ing materials with particular sets of properties rather 
than with inflexible compositions, in a recent report 
to the War Metallurgy Committee published in Steel. 

The same thought so far as plastics are concerned 
was expressed at the annual meeting of the Society 
of the Plastics Industry, held in New York City, Nov. 
8 and 9. A subcommittee of that organization’s tech- 
nical committee, under the direction of N. J. Rakas, 


announced that it was preparing material to meet this 
need. 
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Materials - Specifications for the Designer 


R. G. McElwee, of Detroit, addressing the Junior 
Metropolitan Group of the A.S.M.E. in New York 
Nov. 23, stated that specifications for gray cast iron 
based upon chemical analysis only were practically 
worthless, and insisted that not only physical proper- 
ties, but #he property actually involved in the service 
considered be the basis for selection. 

Mr. McElwee added that in the case of the prin- 
cipal grades of steel the properties and chemical 
composition were so well standardized that chemical 
specifications would be of value. It is apparent from 
the A.S.M.E. questionnaire, however, that the design 
engineers would like to have this information in a 
more ‘readily comprehendible form.” 

Tables, charts and graphs are of course useful 
to the designer as guides to the selection of materials 
for specific services, and should not be presented or 
used as semi-automatic devices for pressing a button 
and directly extracting exactly the right material. 
But more of them even as guides are required by en- 
gineers, and it was partially to fill that need that the 
“Engineering File Facts” series was started in this 
magazine last year. Dr, Hoyt’s ‘Metals and Alloys 
Data Book’’ and Nordenholt, Kerr and Sasso’s 
‘Handbook of Mechanical Design’’ are compilations 
of data prepared from the design engineer's as much 
as from the metallurgist’s viewpoint and the former 
seems indeed destined to become the engineer’s prop- 
erty-data bible on metallic materials. 

In view of the magnitude of this need it is grati 
fying to see so many technical societies turning their 
attention to it, for out of all this activity is certain 
to come some real help to our engineering designers 
—the creative factors in the metal-working industries. 
—K. R. 
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New Data With Alloy Shipments 


When you buy alloy steel from 
Ryerson you receive helpful infor- 
mation on the heat-treating char- 
acteristics of the steel with each 
shipment. This time and money- 
saving information is included in 
the individualized Ryerson Alloy 
Steel Report which gives you more 
complete data than has ever be- 
fore been furnished with steels 
shipped from stock. 

A separate report sheet is sup- 
plied for each heat, and all heats 


are easily identified through color hardening and high hardening 
markings and heat symbols. grades are available in hot rolled, 


cold finished and heat-treated form. 
From large and complete alloy 


steel stocks at Ryerson you can Call your nearby Ryerson Plant 
select the steel best suited to your for quick action on steels of any 
needs. A wide range of analyses’ kind... and for a special service 
and sizes in carburizing, medium on alloys. 


JOSEPH T. RYERSON & SON, INC. 


Steel Service Plants at: Chicago, Milwaukee, St. Louis, Detroit, 
Cleveland, Cincinnati, Buffalo, Boston, Philadelphia, Jersey City 


METALS AND ALLOYS 











A noteworthy and prominent organization cele- 
brated its twenty-fifth, or silver, anniversary last 
month—the American Standards Association. 

In 1918 five engineering societies—the Civil En- 


gineers, A.S.C.E.; the Mechanical Engineers, 
A.S.M.E.; the Mining Engineers, A.I.M.E.; the Elec- 
trical Engineers, A.I.E.E.; and the Testing Society, 
A.S.T.M.—organized the American Engineering 
Standards Committee. This later became the A.S.A. 

This association has enjoyed phenomenal expan- 
sion. At the close of 1943, it had 77 members—20 
technical societies, 47 trade associations, and 10 
Federal organizations. It started in 1918 with 3 
standards—today it has promulgated 657 in many 
branches of industry. 

The work which this very important association has 


Silver Anniversary of the A.S. A. 


done and is doing deserves the highest praise—the co- 
ordination and approval of standards for metals, al- 
loys, textiles, safety and many others—for the bene- 
fit of industry as a whole and for the consuming pub- 
lic. The standards receiving the approval of the 
A.S.A. are of the highest quality and reliability. The 
Society's work has been extremely helpful in the 
general wartime program of conservation-through- 
standardization. ; 

May the next quarter century of the American 
Standards Association be as successful and produc- 
tive as the last twenty-five years. Surely in the post- 
war era there will be even more need by industry 
and the public for such constructive and helpful 
work. —E, F. C. 


Metal- Working Expendables 


\n interesting engineering technique involves the 
us: of a material in metal-working operations that 
dis ppears completely when the process has com- 
pl ed itself. Usually the idea involved is very clever 
yet so simple that a frequent remark is: “It’s a wonder 
somebody had not thought of it before.” 

e were intrigued when we first ran across an 
application of this idea. A telephone and telegraph 
company had to lay complicated cables and con- 
duits in trenches. The assemblies were so deli- 
cately adjusted that the wear and tear, stretch and 
strain of placing them in a trench wrought havoc 
with their mechanisms. 

So some ingenious engineer evolved a plan. After 
the trench was built and immediately prior to laying 
in the trench, blocks of ice were placed therein with 
the cable or conduit on top. The melting of the ice 
allowed for gentle placing and settling of the ma- 
terials and with much greater delicacy than if done 
by hand or machine. One might say that nature 
put on the finishing touches — the rule of nature 
which declares that ice become liquid above 32 
deg. F, 

Another instance of the material which ‘wasn’t 
there” at the end of the operation is the lost wax 
process developed in the jewelers’ craft and else- 
where for the manufacture of small precision cast- 
ings. Here the wax forms the replica of the part 
around which the mold is formed, the wax accom- 
modatingly disappearing on heating the mold. 
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Perhaps even more spectacular is a new process 
for making electronic tubes used at the Lamp Di- 
vision of Westinghouse. Previously a piece of steel 
was used to support the coil while it was being 
welded inside the tube. But the steel support was 
always difficult to remove when the job was done. 
Moreover the steel had to be split with a saw for 
it became difficult to remove as the coil tightened 
around it. Finally a so-called successful removal of 
the support actually often put the coil out of aline- 
ment. 

So, some simple-minded soul with genius some- 
where in his make-up devised a support of spaghetti 
instead of steel. The same electric current which 
is passed through the coil to burn out impurities 
in the metal burns away the spaghetti. It is so 
successful that one spaghetti manufacturer makes 
his product in a special die to produce the correct 
diameter for Westinghouse. 

All these and many others — the use of paper 
on the inner walls of some ingot molds to cushion 
the first impact of falling metal on the mold bottom, 
the incorporation of volatile waxes in metal powder 
mixes to produce a controlled porosity on subsequent 


heating, etc. — are instances of expendable mate- 
rials. However, the American genius for thinking 
up simple and clever things must never be allowed 


to become expendable. 
ries us on to victory. 


It is such genius that car 


—H. A. K 
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A certain brand of firebrick may withstand 3000 F. in 
the upper section of a furnace lining, but slump badly at 
2500F. in the lower courses through lack of HOT strength. 
Another may have all the refractory characteristics neces- 
sary to meet a certain furnace condition, but fail through 
lack of the proper expansion allowances or the correct 
anchoring. 


In many other ways the life of a firebrick, or an insulating 
firebrick, depends upon where it is installed — and how. 


That is why a good refractories engineer must know, first, 
how to select refractories properly, and then must have 
sufficient knowledge of furnace design to insure correct 
application of the refractories selected. 


B&W Refractories Engineers have this breadth and depth 
of experience -—covering 18 B&W refractory products —in 
furnaces of al] kinds. Their advice and help are given 
gladly—and is being sought by literally hundreds of war- 
production plants. , 
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As the Tide Turns 


Engineers in America’s metal-producing and metal-working indus- 
tries can look with satisfaction on the record of their 1943 performance 
as reflected in war's dark mirror. Through their efforts as much as 
for any other reason, the new year finds the axis everywhere in retreat 
with the initiative transferred permanently to the United Nations. The 
shifting currents of many battles have finally merged into the turn of 
an enormous tide. 

Men of industry see the turn of that tide as the summation of count- 
less engineering problems that had to be solved before it could happen. 
They see a year of shortages met and overcome in turn, a year of un 
believable production records. They see program cutbacks and change 
overs to new products requiring different materials, methods or equip 
ment. And they see, sadly, strikes, sabotage and selfishness in some 
high places. 

This was the year in wh the stream that had been a trickle in 
1941 became an overwhelming torrent. At its close, we have virtually 
enough steel, more than enough aluminum and even sufficient mate 
rial to resume the manufacture of a few selected household products. 
Although some shortages still exist, although many problems remain 
and although the war is far from over, engineers may now peer into 
the future with’ assurance and hope. 

This much they know: 1944 will be a year of Victory. In Europe 
the pace of conquest will be swift and the end may be sudden. Against 
Japan the fight must go on for many months, and to speed its close 
engineers will be expected in 1944 to provide even higher production 
leveis than in 1943, 

Nineteen hundred and forty-four will mark, too, the beginning ot 
the “‘post-war’’ era. There will be considerable controlled reconversion 
to civilian products as materials and manpower become increasingly 
available some months hence. Engineering-wise, this operation will be 
as painful and as great a challenge to technical ingenuity, to the en 
lightened use of the best materials and methods, as was the war-con- 
version era of 1941-1942. 

So as the tide turns, the editors of M&A present in this issue's 
engineering review of 1943 in the war-vital metal-producing and metal- 
working industries a record of the basic reasons for its turning and a 
suggestion of the still unsolved problems that may yet delay our pro- 
gress. An innovation this year is the detailed index (on the next page) 
of the contents of the review section. The articles are more concise 
than those of a year ago, and the review as a whole is somewhat shorter 
than last year’s, as part of a program to increase the editorial content 
of the remaining 1944 issues of MGA by several pages per month and 
still stay within the 75 per cent paper quota under which publishers 
must now operate. 

Within these limitations, your editors have sought not only to 
report the year’s technical developments briefly and accurately, but to 
provide a useful base for projecting the engineering trends and pro- 
duction problems that 1944 may bring to the metal industries. And 
throughout the year we will take more space than ever before to dis- 
cuss those trends and to aid in the solution of those problems, with 
continuing emphasis on the presentation of engineering data about 
materials and methods for all our readers. ~-The Editors 
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Blast Furnace Practice 


by Ralph H. Sweetser 


Consulting Engineer, New York 


The year of 1943 was a year of remarkable me- 
chanical feats in blast furnace practice, rather than 
of any particular progress metallurgically. The physi- 
cal and chemical aspects of blast furnace practice are 
now in much better balance than in that period 50 
yts. ago when construction of bigger stacks went 
ahead too rapidly on false theories and bad designs. 

The production of 1500 tons of molten pig iron 
per 24 hrs. in a single blast furnace calls for the 
handling of 90 to 100 carloads of inbound mate- 
rials and of 1500 tons of hot metal and about half 
that tonnage of slag. When a group of such monster 
furnaces are in the same steel plant, the mere handling 
of the traffic of such an operation calls for skill and 
equipment on a large scale—all that was smoothly 
done this past year. 

Last year was also a year of blast furnace migra- 
tion on a large scale. Blast furnaces have been 
moved from one place to another ever since ‘‘sheet 
iron’ stacks were first made. The raw coal blast 
furnace’ built at Knights, Ind., was moved to Cleve- 
land to make coke pig iron, in 1878. The’ first 
Carrie furnace at Rankin, Pa., an 80 by 18 ft. stack, 
was moved from Ohio in 1883. In World War I 
one furnace was moved from Alabama to India. 

All these were light weight movements compared 
with what was completed last year, when the two 
800-ton Joliet blast furnaces were moved to Utah 
and Minnesota, a total movement of 725 carloads, 
according to Engineering News Record. The 1943 
records show one blast furnace shipped out of the 
country—an idle stack from near St. Louis, Mo., to 
Monclova, Mexico. 


Two research problems in blast furnace practice 
were tackled in a large-scale way by the Republic 
Steel Corp. last year, one at each end of the stock- 
column inside the blast furnace. The first had to do 
with air-conditioning in the very wet way of injecting 
steam into the hot blast to help control the silicon 
contents of the hot metal; the second had to do 
with the mooted theory of very high top-gas pressures 
so as to better control chemical reactions inside the 
furnace. Limited space prevents further comments 
on these bold experiments, except to congratulate 
the Republic management on its progressive attitude. 

The renaissance of the magnetic iron ore industry 
of the Adirondack region of New York State has 
a double significance at this time: First, the recog- 
nition by the steel industry of the intrinsic value of 
high grade sintered magnetic concentrates almost de- 
void of freight-paying moisture—the November issue 
of Mining and Metallurgy discusses this remarkable 
revival of the Eastern magnetites Secondly, there is 
a trend toward the direct reduction of these high 
grade magnetic concentrates, especially in the finest 
sizes which are sometimes almost pure iron oxide 
using hydrogen at low temperatures. 

Sponge iron is still a very live subject, though 
shorn of some of its fantastic and irritating claims 
The attitude of the sponsors of the more likely 
processes has changed from that eagerness “to pro 
duce scrap that is so much needed in the war effort 
to the real facts in the case, namely,:that of pro 
ducing a superior metal product, perhaps at a littl: 
higher price (and perhaps not) but worth more tha: 
scrap, 





Steelmaking 


by Harold K. Work 


Manager of Research and Development 
Jones & Laughlin Steel Corp., Pittsburgh 


The outstanding developments in steelmaking dur- 
ing 1943 were the measures which enabled the in- 
dustry. to maintain production over the year at 
levels approaching and at times even exceeding 100 
per cent of theoretical capacity. It appears at the 
date of writing that 1943 production will be about 
90,000,000 net tons, and this in the face of man- 
power, equipment and raw material restrictions never 
before ‘aie 

Production has been maintained partly by increas- 
ing the amount of steelmaking equipment and partly 
by increasing the ‘‘availability’’ of furnaces. The 


“availability” of a furnace may be expressed as a 
percentage obtained by dividing the number of hours 
in a year a furnace is on fuel by the total number 
of hours in the year; in times past a figure of 90 
to 92 per cent was considered satisfactory but to- 
day figures ‘of 95 per cent or more are not infrequently 
obtained. 

The principal factor in attaining such figures has 
been the careful scheduling of repairs and rebuilds 
well in advance of the actual. shut-down, so that 
minimum time is lost. This practice has resulted 
in a shattering of rebuilding and relining records. 
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Selective Service has, of course, continued to drain 
the bsg of their younger men. Their loss has been 
made up to a considerable degree by women, not only 
in clerical positions and light finishing operations 
but also in the open-hearth shops — perhaps the 
last place where it would be expected to find them. 
Women are being employed as weighers, crane op- 
erators, bricklayer’s helpers, welders, switch opera- 
tors, laborers, and in various other jobs, where their 
performance has been sufficiently good to maintain 
production. It is the opinion of operating men almost 
without exception, however, that their employment 
is strictly a war measure. 

The scrap situation is somewhat easier than it was 
a year ago, but the quality of the scrap is largely 
poor. The difficulties of charging turnings have 
been reduced in many mills, although not eliminated, 
by resorting to briquetting, shredding, compressing, 
and other expedients. The use of high iron charges 
is common —- figures of 80 per cent being not un- 
usual in some shops. Mills having Bessemer facili- 
ties are duplexing to get as much production as pos- 
sible from their open-hearth facilities. 

\ contributing factor to the present high produc- 

rates has been the continued expansion of elec- 
furnace steelmaking. While the total steelmaking 


production of the country may show an increase of 
about 5 per cent over 1942 the electric furnace steel 
nt will have increased about 25 per cent. Ex- 
pressed in another way, about 25 per cent of the 
total increase in steel production can be attributed 
to electric furnace steel, and it appears that close to 
5,000,000 tons will be produced in the course of the 
year. The actual capacity of the industry is even 
higher, since part of this capacity was put in opera- 
tion during the year. 

In the production of these large tonnages of steel 
the industry was compelled to make the best possible 
use of strategic and scarce alloying materials. This 
has been done (1) by the careful adjustment of steel 
analysis, as illustrated by the use of NE steels and 
(2) by the maximum use of alloy scrap as a source 
of alloying conditions. In 1943 Bae A one- 
third of the alloy steels produced were NE steels, 
a step that is credited with saving 24,000 tons of 
nickel at a small cost in manganese and molly. 

Another 10,000 tons of nickel was saved by care- 
ful attention to the recovery of the residual alloys 
in scrap. This has been accomplished by the vigilant 
segregation and re-use of alloy scrap despite the fact 
that scrap with two or three alloy components is 
presenting considerable difficulty. 





Copper, Tin, Lead and Zinc 
by Harold A. Knight 
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t least three of these metals were in the critical 

ory, with only lead relatively abundant. Accord- 

y the chief aim of producers of these critical 

is was to produce and produce, using mostly 

established methods sail types of equipment. 
iere was no time for frills, finesse or refinement in 
processes, 
_ A few new smelting and refining plants were built 
but operations were often far from goals because of 
shortage of labor. Such was the case with the new 
refining plant of the American Smelting & Refining 
Co. at Amarillo, Texas, which has a capacity of 
4800 tons per month but was operating on Dec. 1 
at only half that rate on prime western zinc, the 
common grade. Again, towards the end of the year 
a plethora of high grade zinc materialized and there 
was no longer zest in production. The A. S. & R. 
Co. also put a new high grade zinc plant at Corpus 
Christi, Texas, in operation in September 1942, 
producing about 2400 tons monthly at the year’s end. 

The American Zinc, Lead & Smelting Co. re- 
modeled the virtually abandoned Evans Wallover 
plant and put it in operation on electrolytic zinc 
then the Government doubled its capacity. 

In one instance, at least, an old but rather dormant 
process was revived. The New Jersey Zinc Co. con- 
verted prime western grades into high grade zinc by 
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the vertical fractionating column method. Cartridge 
brass and die cast munitions parts demanded earlies 
in the year large tonnages of the “4-9's” (99.99% 
pure) zinc. However, when we became surfeited for 
the time being with small arms ammunition, around 
Nov. 1, the tonnage demand for high grade waned, 
as mentioned above. 

Probably the only new development among the 
zinc-lead producers is that of the St. Joseph Lead 
Co. at its plant at Herculaneum, Mo., in recovering 
zinc from zinc-bearing lead slag, not only from 
current production but from slag piles accumulated 
these many years. Though this is a profitable opera- 
tion apparently at present war prices for zinc, there 
is a question whether it will be a black ink enterprise 
in peace. 

Statistics during a war are anathema—or were 
until recently when bars will be let down, according 
to Donald M. Nelson, since the tremendous figures 
may help scare the enemy. To date no figures on 
production of electrolytic and fire-refined ingot copper 
have been released. However, figures on brass mill 
production for the 12 months, ended June 30, 1943, 
showed a total of 5,223,779,000 lbs., or 2,611,890 
net tons. There are no comparable figures since even 
in peace these statistics are not forthcoming. How- 
ever, in 1941 output of refined copper was 
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Aluminum alloy being poured into a special fixture that feeds four molds, from which 
long cylindrical ingots are continuously withdrawn. (Courtesy: Reynolds Metals Co.) 


1,065,667 tons; of slab zinc, 881,523 tons, totaling 
1,947,190 which was not enough metal as raw 
material to take care of the June 1942, to June 
1943, brass production. Remember, too, that by no 
means does all copper and zinc output go into brass 
making. 

Virtually all agree that it is easy to pick tin’s 
leading development, the production from the new 
Longhorn tin smelter on the Gulf of Mexico in 
Texas. Furnished with tin concentrates from Bolivia, 
this smelter turned out its first pig tin on April 5, 
1942. It can now produce 50,000: gross tons a year, 


or the amount consumed in the United States in 
1938. (In 1937 only 25,000 tons of the 208,000 
smelted in the world came from Bolivian ore.) 
Built by the Billiton Co., experienced in tin engineer- 
ing and commerce for many years, it is probably the 
most mgdern and best in the world and probably 
assures us enough tin, with careful consumption, for 
the duration. 

It is constructed for handling all grades of tin 
from pure alluvial concentrates to the lowest grades 
of primary ores, the specific treatment depending on 
chemical composition and physical properties. 
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Secondary Metal Recovery 


by F. W. Willard 


President, Nassau Smelting & Refining Co. 


Engineering developments in secondary metal re- 
covery have been fundamentally indirect in 1943. 
In general, changes in the technology have 
been forced by the changing character of the scrap. 

Under pressure of war, methods of collection and 
identification of scrap metal have improved so far 
as reduction of contamination is concerned. Emer- 
gency methods to augment tonnage have been forced. 
Some of these are uneconomical. 

Recovery of nickel and copper from nickel silver 
scrap in a form suitable for fabricating cupro-nickel 
tubing have been undertaken as an emergency project. 
[t is doubtful that the method can survive economi- 

ily. 

Needed of copper, zinc and steel from gilding- 
lad steel scrap has been started using the classic 
cupric-ammonium-carbonate leach technique modi- 

1 to suit the form of material treated. This may 

ive survival value. 

Copper-bearing scrap ordinarily available to the 
secondary processor of foundry brasses and bronzes 
as so Changed in proportion of demolition to process 

tap that ingot makers have been compelled to make 
important changes in their formulations. 

Secondary zinc has decreased in volume on account 
of diversion of zinc to ordnance copper-bearing al- 
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Tapping an open hearth furnace at a plant of the Bethlehem Steel Co. 


loys greatly disturbing the normal usages. 

An old practice of treating low grade copper- 
bearing scrap by the blast furnace, producing black 
copper for the custom smelters and electrolytic re- 
finers has been modified successfully in some places 
to produce a satisfactory red brass base by closely 
controlled charging. This base is subsequently 
reverberatory-refined to standard specifications. This 
method should survive. 

The excessive supplies of aluminum bearing scrap 
cry aloud for the development of a method of tear- 
ing the alloys apart to recover the pure metals. Little 
progress in that direction is reported. 

Modifications of the highly developed methods of 
detinning have made possible the use of existing 
detinning facilities to recover acceptable tin and 
steel from used tinned containers, but the collection 
of the containers has not been sufficiently successful 
to utilize all of the available detinning capacity. 

The exigencies of war have not generally denianded 
new developments of method and equipment to 
meet the production load imposed. Such develo 
ments as have been made were incidental to ex- 
pansion of existing facilities, which have not been 
extensive because the secondary metal industry was, it 
anything, overbuilt for average peace-time activity. 
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Aluminum and Magnesium 


by H. E. Bakken 


Associate Director of Research, 
Aluminum Co. of America, Pittsburgh 


Virtually all the technical developments in the 
production of aluminum and magnesium are re- 
lated to the expanded consumption requirements 
of wartime and to countless new applications in 
specific products. 

A survey of the aluminum industry for 1943 dis- 
closes a number of significant developments. One, 
is a new process for obtaining alumina from low- 
gtade ores. Another, the production of new alum- 
inum alloys with materially improved tensile strength 
—designed for immediate wartime aviation use. A 
third—the result of several years of research and 
indispensable in the war effort—is the application 
of an ingot casting method which permits the pro- 
duction of sound aluminum ingots of large size, 
for conversion into the large sections of aluminum 
sheet, plate, forgings and extrusions. 

Present reserves of domestic, high alumina baux- 
ite are rapidly nearing exhaustion and a great deal 
of energy has been expended on methods of ob- 
taining alumina from low grade bauxite of which 
the supply, though limited, is far greater than that 
of high grade. 

Prior to the, war, all of the alumina produced 
in this country was obtained by the Bayer process. 
In this process, about 1 Ib. of alumina and 1 Ib. 
of soda are lost in the red mud residue with every 
pound of silica contained in the original bauxite. 
This made it uneconomical to process bauxites high 
in silica. The new process of the Aluminum com- 
pany takes the red mud residue of the Bayer process 
and after adjustment of its composition, puts the resi- 
due through a sintering process. From the sinter, 
both alumina and soda formerly lost are recovered 
economically. The practical result is that substantial 
tonnages of bauxite, hitherto disregarded as a source 
of alumina, can now be made available. 

Throughout the war period several large scale 
government sponsored investigations, conducted by 
able investigators have been carried out, utilizing 
raw materials other than bauxite as a source of 
alumina. These include clays, alunite, and anortho- 
site. Real progress has been made. 

Although details of alloy compositions and prop- 
erties cannot now be revealed, new aluminum alloys 
have been developed which will play an important 
part in aircraft construction. _ Tests by both private 
industry and the Army and Navy show that use 
of these new aluminum alloys will help materially 
to make our bombers and fighter planes faster, and 
carry heavier loads. 

The tremendous expansion in the aluminum in- 
dustry during the war has brought to the fore a 
development in casting ingots for working, which 
has been under way for several years. In this method, 






molten metal is poured at a controlled rate into a 
mold shell where initial freezing begins. The in- 
got is continuously withdrawn from the shell— solidi- 
fying and cooling as it lengthens. The ingot may be 
cut to any convenient length. These huge ingots 
can be rolled into continuous strips of metal more 
than a city block long, for conversion into wing 
and fuselage sections of bombers and fighter craft. 
This ingot casting process is also used in producing 
wrought magnesium products. 

A most important factor in maintaining wartime 
production of planes and other armament, has been 
the ability of the aluminum industry to keep abreas 
of all demands. At no time in the past two year 
has war production been slowed down because ot! 
lack of vital aluminum, and at the present time ou 
country’s production capacity of more than 2,000 
000,000 Ibs. per yr. is considered ample to meet ¢ 
demands of our armed forces. 

Our magnesium production today exceeds in tor 
nage the production of aluminum before the wa 
The 1939 trickle of 6,000,000 Ibs. a year has grow 
to a torrent. Today's magnesium production has i: 
creased perhaps a hundredfold. 

To meet these heavy demands, magnesium is no 
being produced by three different processes and | 
about a dozen companies. One group of proces: 
produces magnesium by the electrolytic reduction 
magnesium chloride. The magnesium chloride 
produced in various ways from such raw materia 
as brine, sea water, magnesium salts, and from ma 
nesite. The other processes depend on direct redu 
tion of magnesium oxide—one using carbon, anothe: 
ferro-silicon as the reducing agent. 

The costs of these processes naturally vary, but the 
use of all of them is justified at the present time 
by the vital needs of the war. 

Improvements in fabricating techniques have kept 
abreast of expanding production. Important among 
these has been an improved chemical stability of 
alloys; made possible largely through more careful 
control of their purity. It has been found, for 
example, that if the iron content is controlled to very 
close limits, corrosion resistance is materially in- 
creased. Some of the present magnesium alloys are 
far more resistant to corrosion than the earlier al- 
loys. Since protective coatings and paints are always 
recommended on magnesium equipment subject to 
severe exposure, still greater permanence is realized. 

All of our nation’s magnesium is now earmarked 
for war use. Many foundries and manufacturing 
companies are becoming familiar with the handling 
of this newest member of the family of light metals. 
This augurs well for an increased use of magnesium 
by industry in the post-war period. 
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alloy casting. (Courtesy: American Magnesium Corp.) 


lron and Steel Castings 
by Edwin F. Cone 
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The full capacity of the steel, cast iron or malle- 
able industries was not utilized last year.. The main 
cause for this was lack of manpower. About 80 to 
steel casting capacity was em 
[The malleable casting industry was short 
10,000 to 15,000 men whose addition would have en 


about 30,000 additional tons each 


ss) pe r cent of the 


plove 


abled it to produc 
month 


A few only of the developments 
in the steel foundry industry can be made public 
One of the most interesting of these is the prepara 
tion of test data on the NE steels and it is not un 
likely that, within a year or so, standard NE compo 
sitions for steel castings will be in use. 

Centrifugal castings of steel have made decided 
progress. Those foundries that have been making 
experiments with single units are now installing 
many units. One large foundry in the south now has 
72 horizontal axis casting machines and 32 vertical 
axis machines 

The quenching heat treatment of steel castings has 
received much more serious attention and a great 
many foundries are now using these methods as a 
daily procedure. 

The production of cast steel armor plate has ex 
panded and is an 
effort. 

Other developments include expanding use of 
Magnaflux testing, the use of organic binders other 
than corn products, and studies on sands and cores 
at elevated temperatures. 


important contribution to the Wa 
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There has been greater use of the sideblow con 
verter for steel castings with decided improvemen 
in steel quality. The use of the converter in triplex 
ing with the electric furnace has expanded, a notab! i 
example being Ford’s new foundry. } 

Gray Iron Castings —Cast iron has had difficult 
n finding 
dries had to shut down or convert to the producti: 
There have, ho. 
ever, been some rather notable developments in t 
application of cast iron for Ordnance. Here it 
satisfactorily replacing other critical metals but 
also finding use because of its own characteris! 
properties. 

For example it 


its place in the war program—some for 


of steel or magnesium castings. 


is performing satisfactorily 
rankshafts in diesel engines. Substitution of ca 
iron for steel in various parts of machine tools h: 
been a prominent development the past year. 

More interest in processed iron for high strength 
requirements is in evidence and the gray iron indus 
try is reported as becoming thoroughly alive to the 
possibilities of processing methods. 

Malleable Iron Castings.—Due to the lack of sufh- 
cient manpower the malleable iron industry last year 
operated at only about 70 to 75 per cent of capacity. | 
Some reasonable increases in equipment have beet Ps 
or are being made at certain plants. But a substanti 
additional requirement remains which can only be 
met by the release of manpower. 

Considerable effort has been expended to improve 
efficiency and to eliminate bottlenecks in some plants. 
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Pulverized fuel has been applied in some plants 
where it was not already in use in melting and anneal- 
ing equipment. Increased mechanization has been 
introduced where practicable. Demand for large 
malleable iron rear axle housings has been and is 
heavy and some = have increased, or-are in- 
creasing, their production facilities to make these. 








There has been an increasing use of malleable 
castings in armament production but, as already 
stated, lack of manpower has interfered with produc- 
tion. The use of co-belligerent Italians in this coun- | 
try is being considered and it is hoped that such ) 
release of manpower will make it possible to meet | 
all demands and to fill all armament requirements. 
































[he tremendous increase in aircraft production 
has been responsible for an equally rapid increase 
in the production of aluminum and magnesium cast- 
gs. During the first part of 1943, there threat- 
ened to be less aluminum alloy ingot available than 
juitred, which ‘necessitated immediate steps to segre- 
te scrap aluminum and to establish credited smelt- 
and refiners for reprocessing scrap into useful 
ts whose composition met the governing specifi- 
ions. Experimental work had been conducted on 
ondary grade aluminum alloys and several gov- 
iment specifications, which were issued in the mid- 
of 1942, found wide applications during the past 
if. ; 
Magnesium alloys remained the same and to date 
re are no secondary magnesium alloy specifica- 
ns for aircraft quality sand castings. However, 
early shortage of aluminum necessitated con- 
ration of the use of magnesium wherever pos- 
A great deal of experimental work has been 
pleted and additional work is continuing to de- 
ine the effect of impurities and various stresses 
magnesium alloys. There is also considerable 
ission at present on the relative merits of the 
» commonly used sand casting alloys and it is 
te probable that the near future will see a stand- 
ization on one sand casting alloy which will do 
ch to facilitate production in the foundries. 
\luminum foundry practice has improved very 
lually in the past several years. The basic prin- 
iples set down have remained essentially the same. 
However, the introduction of low frequency induc- 
tion melting in. the aluminum foundry is a new 
ractice and although there are not very many avail- 
able data at present, it appears that this process 
may be very satisfactory in foundries where con- 
tinuous melting is employed since the possibilities of 
encountering so-called pin-hole porosity in castings 
as a result of gas absorption during melting is 
claimed to be eliminated. Investigation work is be- 
ing carried on with methods of degassing aluminum 
alloys both here and abroad. 
Zinc-magnesium-aluminum alloys requiring no 
high temperature heat treatment have found numer- 
ous applications where the warpage of the casting 
due to the high temperature heat treatment was 
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Magnesium and Aluminum Castings 
by R. E. Ward 


Ass't. Chief Metallurgist, Eclipse-Pioneer Div., 
Bendix Aviation Corp., Teterboro, N. ]. 

















troublesome and where it was desired to obtain 
physical properties in the casting equivalent to the 
regular heat-treated alloys. 

Recommended magnesium foundry practice has also 
shown trends rather than startling developments the 
past year. There has been a noticeable movement 
away from open pot melting toward crucible melting 
in older foundries and newer foundries are built 
with the crucible type melting except perhaps for re- 
fining of scrapped castings, dirty gates, risers, etc. 
The use of resin core binders, which require lower 
baking temperature and are more readily shaken out, 
is being endorsed by more and more foundries. The 
fact that core sand can be reused without expen- 
sive reclamation equipment is also a big point in 
favor of this type of binder. 






































































Pouring crankshaft castings of copper pilic n allo) 
steel. (Courtesy: Ford Motor Co.) 

















Inert atmosphere arc welding of magnesium cast- 
ings for repairing defective castings has recently 
been studied closely. A standard process specification 
for this type of work will be forthcoming. 

With the tremendous amount of. experimental 


work being conducted on light metals, it is ex- 
pected the next year will show improved alloys, 
protective surface treatments and heat treatments 
which will make an even broader field for the light 
metals. 





Brass and Bronze Foundry Practice 


by William Romanoff 


Vice President and Technical Supt., 
H. Kramer & Co., Chicago 


While government officials have stressed mostly 
the speeding up of quantity production to help arm 
the fighting forces, there has apparently been no let 
down in the quality of castings made by brass and 
bronze foundries. This was accomplished in spite of 
the fact that most foundries are making castings and 
using alloys that are totally foreign to their peace 
time production. 

Most castings are today being made from brass and 
bronze manufactured from available scrap, 
with little or no copper, tin or other strategic mate- 
rials added. This was accomplished by the adoption 
of emergency specifications, which in some cases were 
more adaptable than the original specifications and 
will no doubt be continued after the war. As the 
trend of available scrap changed, the specifications 
were changed accordingly and, to the credit of the 
foundries, it must be said that they cooperated beauti- 
fully considering the difficulties encountered with 
constant change. 


ingots 


As uncommon as test bars were before the war, 
they are that prevalent now. Practically all gov- 
ernment which practically means all the 
castings being made at the present time—tequire test 
bars that will meet specified physical properties. To 
obtain these properties, in fact, physical properties 
considerably higher than specified, has necessitated 
research on the proper type of test bar, furnace at- 
mospheres, pouring temperatures, gating, etc. To 
say that this work on test bars has definitely im- 
proved the quality of castings is certainly no over- 
statement. 

In line with furnace atmospheres, the furnace 
people have contributed their share of improvement. 
While no radical change in furnace design has been 
noticed, still slight changes have been made to speed 
up melting. Automatic mixing of fuel and air are 
aiding in furnace atmosphere control. Here and 
there, one observes high-frequency furnaces in pro- 
duction melting to take their place with the more 
common low-frequency induction and arc type elec- 
tric furnaces. 

Decidedly new is the considerable change-over 
from green sand molds to dry sand molds made from 
various core mixtures. This, together with the 
numerous new core and mobkd washes, has had a tend- 


castings 






ency to improve the surface of castings. Sand con- 
ditioning and testing are very important factors in 
elimination of most casting defects, and during the 
past year, it seems that foundries are more conscious 
of this fact than ever. 

It seems that castings have increased in size so 
that considerably more roll-over molding machines are 
being used at the present time than normally. This 
can also be said of sand slingers which were seldom 
used in brass foundries. 

Any equipment that can save labor, with the pres- 
ent shortage, is at a premium. This accounts for 
the present usage of infra-red lamps for drying of 
green: sand molds. Whether they are more efficient 
than the old torch drying methods is debatable, but 
they are supposedly 75 per cent labor saving. 

Plaster molding and centrifugal casting have gained 
considerable headway, the latter particularly in alu- 
minum bronzes and manganese bronzes. 

Manganese bronzes, unheat-treated, with a mini 
mum tensile strength of 110,000 Ibs. and minimum 
elongation of 12 per cent, are common and alumi- 
num bronze castings can be heat treated to obtain 
tensile strengths of approximately 130,900 Ibs. In 
some instances this practically makes them competitive 
to steel castings. Incidentally, manganese bronze, 
from a peace time figure of less than 1 per cent, has 
skyrocketed to a production of between 20 and 25 
per cent. Silicon bronzes have fallen by the way- 
side due to the fact they require from 80 to 90 per 
cent of copper in their manufacture, and there has 
been too great a shortage of this latter strategic ma- 
terial. 

Brass foundries in the past have been hesitant 
about making the high strength castings because of the 
difficulty of cutting off the large gates and risers re- 
quired. This fear has been eliminated and the proc- 
ess simplified by the new high speed refractory cut- 
off wheels. 

In general, the brass and bronze foundries have 
been called upon to assume a terrific burden, and it 
can be said that they have met their responsibilities 
in a manner that they can be proud of and that they 
have solved, through hard effort, problems that will 
assist them materially in the coming post-war pe- 
riod. 
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Electrical induction unit brazing adapters to 75-mm. chemical shells. (Courtesy: The Ohio Crankshaft Co.) 


Heat Treatment of Steels 
by Gordon T. Williams 


A useful theme for this discussion on develop- 
ments and trends in heat treatment of steel has been 
provided by J. W. Bolton in his recent AFA Foun- 
dation Lecture (‘Foundry Metallurgy in the Castings 
Industry” ) : 

“It is interesting to note that emergency develop- 
ment of the NE steels has done much to offset iner- 
tia on the one hand and ‘overselling’ on the other 
in wrought steels.” 

Much of the inertia which had to be offset arose 
from the ‘‘heat treat.” In many a shop and industry, 
—— and methods had been before the war 
adequate only because steel could be purchased of 
such a grade or alloy type that deficiencies in treat- 
ment were counterbalanced by excess hardenability. 
Then came alloy restrictions and NE steels. Plants 
whose facilities and procedures were seriously inad- 
equate found themselves in trouble, because estab- 
lishment and acceptance of the NE grades came from 
committees whose consumer members represented 
the better informed, better equipped companies. 
These committees then approved application of alloy 
grades which were adequate if properly handled, but 


without the leeway formerly available to offset : 
ferior heat treatment. 

Add to this the fact of sub-contracting which p: 
work into plants unused to modern high-productio: 
heat treating in direct quality competition with the 
best processors — there was a tremendous pressure 
on every one to come up to the level of the best 
Intensive education, through the medium of the tech 
nical press, the engineering societies, producers, and 
industry integration committees has produced the 
required result. The post-war implications are that 
heat treatment will be used to an extent and on a 
quality level heretofore unbelievable. 

The basic elements of heat treatment — time, tem- 
perature and rate of cooling — are today well in 
hand. Furnace equipment has been developed to 
do well nigh any job with a high degree of repro 
ducibility. The vital effect of furnace atmosphere 
on cooling rate in quenching has led to ever-increas- 
ing use of furnaces with controlled rep aged 
in fuel-fired equipment the radiant tube type has 
assumed the leading position. This has brought with 
it‘a better sedctadielios of what an atmosphere has 
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to do and be, and generators are now available to 
roduce just about any combination of gases that may 
Ee required. Costs per cubic foot seem to be fairly 
well stabilized and it appears that no great down- 
ward movement can be hoped for. The use of at- 
mospheres for steel treating operations will always be 
a substantial item of expense but will to an increasing 
degree be recognized as a money-saving expenditure 
which pays large dividends. 

Induction heating has spread like wildfire. Over- 


ing the war production period. They have been too 
zealously promoted at times and have been put on 
jobs better done by other methods, but their obvious 
advantages in speed and accuracy insure that equip- 
ment, particularly of the internally heated type, will 
stay in use after the war. 

To return to the earlier theme, one of the most 
serious shortcomings to be found in heat-treating 
departments is in quenching methods. Here, rather 
than in furnace equipment, is where most failures 
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enthusiastic promotion has resulted in some unjus- 
tified applications but, everywhere it is used, consid- 
eration is being given to post war use on peace- 
time products. The cleanliness, the (pardon the 
word) miracle of induction heating have a universal 
appeal and lead to general interest. The amount of 


with NE steels occurred, in my opinion, and here was 
the biggest reason for earlier use of excessively al- 
loyed steels. New quenching oils have been devel- 
oped lately to give faster cooling, hence better hard- 
ening. A new method of quenching called “Mar- 
tempering’ is available to use the cooling rate of 
equipment now in use is small compared toa possible = _ water without the accompanying hazard of cracking, 
saturation point, but is nevertheless large enough to and promises to become an important standard pro- 
pose a serious problem to equipment producers. cedure. 
_ It appears to me that their problem will be that In most cases, however, a thorough study of fac 
of insuring conversion to normal applications, that tors affecting quenching has shown the way to im- 
they will have to work hard and fast on the fix- proved heat treatment without necessity of new heat- 
ture end of the business, and on educational work. ing equipment. Better control of coolant tempera- 
There are mighty few shops which could not make ture, stronger and more directed circulation, and pro- 
e of an induction heating outfit, and a surprising vision for getting each piece uniformly quenched 
mber could economically justify purchase if a have solved most of the problems which have arisen 
orough study were made of sibilities. The when the lower alloy steels failed to heat treat 
gher frequency units will probably prove more properly in one plant while successful in others. It 
opular for miscellaneous work because of the ease ‘is to be hoped that this lesson will stay taught; 
ith which inductors can be made. if so, it will stand as another great gain from the 
Salt baths, too, have gained a new foothold dur- war production experience. 








































Furnaces, Refractories, and Fuels 
by M. H. Mawhinney 


Consulting Engineer, Salem, Ohio 


Che close of the present year also marks the com- 
pletion of the Berd of intensive industrial construc- 
tion necessitated by the War. Operating experience 
with the equipment built in this period is not yet 
available in any large quantity, but will be the con- 
tribution to be expected from the next year, 1944. 
The characteristics of war development are plenty 
of money but little time, and the results aregboth 
good and bad. Successful ideas are developed much 


ing alloy retorts of increased size; giant rotary hearth 
furnaces to heat billets for the forming of war prod- 
ucts; continuous radiant-tube-fired furnaces for the 
annealing of tubes and bars in long lengths and 
without scaling; automatic heat-quench-draw installa 
tions for munitions; and many others. 

The number of forced convection furnaces con 
tinues to increase, because these furnaces have con- 
clusively proved their value at temperatures below 
more quickly than in normal times, but many unsuc- 1300 deg. F., and have been a valuable contribution 
cessful schemes are tried without proper considera- to the heating of steel products as well as to the 
tion. treating of aluminum and magnesium. A current 

In the field of industrial heating furnaces, the discussion of the value of forced convection at higher 
past year was not marked by any particularly revolu- temperatures will be decided only when more data 
tionary invention, but was one in which many very have been developed. 
interesting installations have been built. In addition Another controversial question involves the sub- 
to the improvement of most of the old furnaces ject of radiant combustion, with much talk of infra- 
to increase their capacity and efficiency, an amazing red rays, and comprising the use of a multiplicity 
number of new installations have been built. Many of radiant cup burners located close to the heated 
of these have been unusually large, both in number of material. The accumulation of data from many fur- 
units involved and in the size of individual furnaces. naces built on this principle this year will assist in 

Examples of this development include batteries defining the applications where this method can be 
of hood furnaces for atmosphere annealing and us- _used to advantage. 
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The impetus gained by induction heating in the 
manufacture of shells has carried it into other fields, 
and installations of important interest include the 
continuous annealing of stainless steel tubes and the 
heat treatment of alloy steel bars in long lengths. 

Salt bath furnaces, with a large number of new 
electric installations, continued in popularity for the 
decarburization-free hardening of high speed steels 
and extended their applications to other fieids of 
special utility. The close temperature and “atmos- 
phere” control possible with the most advanced equip- 
ment suggested their use for many ticklish NE steel- 
treating jobs, and some interesting applications were 
developed for the isothermal hardening without dis- 
tortion of precision ordnance parts. 

The development in the control of furnaces has 
been largely in the improvement of instruments for 
this purpose. Of outstanding interest is the use of 
electronic and other electrical principles to eliminate 
the inertia of mechanical moving parts and increase 
the sensitivity of the instruments. The development 





of the radiation pyrometer for high temperatures and 
for fast temperature determination has also made 


progress in the past year. 

In the field of refractories for industrial furnaces, 
the insulating firebrick continues to be the outstanding 
contribution to the saving of fuel and the increas- 
ing of production. This type of lining continues to 
be adapted to all possible applications for these 
reasons. . Interesting and successful installations of 
monolithic linings of plastic refractory have been 
made in large furnaces. 

The shortage of fuel oil and natural gas spurred 
the development of anthracite gas producers and of 
equipment for the combustion of pulverized coal. 
These developments will have a permanent effect on 
fuel engineering in the future, when better use of the 
more abundant fuels will continue to be necessary. 

It is evident that in the industries which must 
quickly supply war materials in large amounts, the 
war years are marked by the courageous application ot! 
known principles rather than by new inventions. 





Nonferrous Alloy Heat Treating 
by A. S. Henderson and B. W. Gonser 


Battelle Memorial Institute, 
Columbus, Obio 


Conversion of the makers and users of nonferrous 
metals to war production has been completed, and 
production and improvement of the weapons of war 
is now the big job of these industries. This condi- 
tion has permitted the technical staffs of most com- 
panies in that field to function in the normal manner, 
and, because of the increased pressure of war, de- 
velopments have been released to the manufacturing 
groups much earlier than would be the condition in 
time of peace. Furthermore, a similar situation exists 
with the furnace manufacturers, and improved fur- 
naces should shortly be available. 

Because of the excellent fatigue strength of beryl- 
lium-copper alloys, many applications now using steel 
springs are being examined for possible change to a 
beryllium-copper precipitation hardening alloy. The 
remarkable progress of this alloy has, in no small 
part, been promoted by continued research into the 
alloy composition and proper heat-treating technique. 
Research into the low temperature heat treatment of 
cold worked brass and bronze has developed products 
which in some instances have been substituted for 
beryllium-copper alloys, thereby easing the rather 
acute beryllium supply problem. 

Further development into the age-hardening char- 
acteristics of the aluminum bronzes has opened new 
applications for this alloy in various industries. As in 
all age-hardening alloys, the heat-treating procedure 
must. be adopted to a carefully controlled alloy com- 
position and, when this fact is recognized, there is 
little difficulty in obtaining reproducible results. 
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The solution treatment for age-hardening alun 
num alloys has been performed on a very large sc: 
in the aircraft industry and the majority of ¢ 
large furnace installations are working satisfactor 
There has been considerable discussion on the art 
cial aging of the high zinc-aluminum alloys, but 1 
practice has not found favor in this country; con 
quently, it must await post-war development. Alu: 
num has remained in short supply throughout | 
past year, which has restricted new applications. 

Because of the very limited solubility of many of 
the common metals in magnesium, the development 
of hardenable alloys has been rather slow. The ce- 
velopment of additional alloys of this metal is now 
receiving considerable attention, however. 

nealing of the nonferrous metals has been main- 
ly a production problem during the past year with 
many large furnace installations being completed. The 
demand for some of the uncommon metals, such as 
tantalum, molybdenum, and tungsten, has been such 
that an unusually large number of vacuum, molyb- 
denum-wound hydrogen, and induction furnaces have 
been installed for heat-treating work. 

The flowing of electroplated tin plate, although not 
heat treating in its limited extent, was a major de- 
velopment during the year. This has involved high 
frequency induction heating and direct electric te- 
sistance heating, particularly. Diffusion of electro- 
plated metals by heat treatment (indium coatings, 
for example) is also becoming increasingly important 
in the development of special surface conditions. 
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_The capacity production required by Government 
War Arsenals has been responsible for important 
development in the press industry during the past 
year, but because of the war, much of this advance 
nas not been released to the public. 

War production did not progress far before the 
costs involved in producing large quantities of 
Ofdnance parts by machining, casting and forging 
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by John J. Feeley 


Brooklyn, N. Y. 


were found to be extremely high. Subsequent ex 


perimentation revealed that in many cases these parts 
ould be made more satisfactorily and much mor 
economically on mechanical and hydra 
Sizing operations now performes m mechani 
knuckle joint presses, instead of slowel! machining, 


are an excellent example of an operation previously 


considered impossible on a metal working press 








There are many such examples and this added utility 
for the metal working press should be of considerable 
help to manufacturers in the post-war era. 

Equally important is the press industry's develop- 
ment of equipment suitable to the flexible require- 
ments peculiar to the diversified production in the 


aircraft industry. It is a well-known fact that the 
frequency of design changes in airplane manufac- 
ture ran costs into prohibitive figures due to the 
necessity to making-over expensive dies. Now 
ground plate blanking dies, zinc and zinc-aluminum 
dies, wood and masonite punches and the rubber 
die process have all aided in supplying the aircraft 
industry with the needed flexibility of production. 

The rubber die process mentioned above elim- 
inates the necessity of a mating die as pressure is 
exerted against the rubber and punch, or group of 
punches. The 2500-ton six die slide hydraulic 
press is an excellent example of a rubber die ap- 
plication. These giant presses are at top production 
stamping and forming miscellaneous airplane parts. 
Twenty-four loading operators working continuously 
on each automatic press maintain maximum produc- 
tion. 

The material handling features developed have 
been quite varied. Dial feeds have been adapted 
to cartridge case redraw work on mechanical presses 
and dial feeds have been provided for marking and 
coining presses on both mechanical and hydraulic 
designs. On heading or coining operations, auto- 
matic cyclic operation is available. Transfer feeds 
are available on mechanical and hydraulic presses for 





cartridge case work and also for forging work. 

Production quotas on ordnance work during the 
past year have warranted the installation of a con- 
siderable amount of automatic press equipment. Com- 
eo units consisting of feeds, shears, ejectors, 

ockouts, die cushions, etc., eliminate the high labor 
costs so objectionable in many areas. Installations 
of such equipment require one operator to keep an 
eye on s hatte of six or eight machines. Every 
indication is that the next decade will find auto- 
matic equipment in greater demand. 

On the press design itself, development has been 
along the lines of longer stroke mechanical presses 
equipped with the drag link or uniform motion 
mechanism to provide an even speed on the draw 
stroke with quick return, thus obtaining on press 
structures a drive similar to a shaper or planer drive 
on machine tools and greatly extending the range of 
stroke over which a mechanical press can operate. 

The hydraulic design trend has been in two di 
rections, toward heavier, self-contained presses as 
witnessed by ‘the’ 5000-ton presses with 12 ft. be 
tween the rods and also to faster presses, particu- 
larly on long stroke, light tonnage designs where a: 
vance and return speeds up to 2000 in. per mi: 
and pressing speeds up to 800 in. per min. are avai 
able. 

Limited space prevents further discussion of the 
developments of the press industry. However, it is 
pleasant to look forward to the post-war period when 
these developments cam be incorporated in peacc- 
time pursuits. 





Powder Metallurgy 


by Phillip R. Kalischer 


Resear ch Laboratories, Westinghouse Ele ct 


Under the stimulus of war demands, the applica- 
tion of powder metallurgy has progressed beyond the 
expectations of many of its proponents. Much of the 
demand arose from the need for high strength and 
consequently high density components of ordnance 
in large quantities. Literally millions of small parts 
of high strength and high density are being made to 
meet the armament tempo. 

A critical shortage of machine tools forced manu- 
facturers to look for new methods of making parts. 
Shortage of some materials required substitution of 
less critical metals. The high scrap loss associated 
with many machining operations created a serious 
burden, both as to procurement of stock and disposal 
of scrap as well as increasing manufacturing costs. 
And with all this the cry for speed on the production 
front conspired to skyrocket powder metallurgy to- 
wards the front line of manufacturing methods. 

But something more than demand is necessary 
for a new manufacturing process to achieve produc- 
tion status. Many factors contributed to this achieve- 
ment, but most important perhaps was increased 
knowledge and experience with the forming of iron 
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ric & Mfg. Co., East Pittsburgh, Pa. 


powders which was acquired both in the laboratory 
and shop. For success in forming high density com- 
pacts, however, much credit is due the manufacturers 
of iron powder who made available high purity, !ow 
cost powders with outstandingly good molding prop- 
erties. 

Credit must also go to the designers and builders 
of furnaces capable of working at temperatures up to 
1500 deg. C. (2730° F.) on a production basis. Im- 
proved gas atmospheres played their part by mak- 
ing available satisfactory controlled atmospheres for 
sintering furnaces. 

Some unusual results have been achieved in form- 
ing tiny parts at astonishingly high speeds in me- 
chanical presses and of shaping very large parts to 
excellent tolerances in hydraulic presses. The avail- 
ability of higher forming pressures has boosted the 
engine¢ting properties as well as the density of 
powder metal parts. 

A year or so ago, a high density part in commer- 
cial production ran 60 to 70 per cent of theoretical 
density. Today parts running 90 per cent of the- 
oretical density and higher are standard production 
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| »owder-metallurgy press producing carbide tool 


at the rate of several hundred per hour 


(Courtesy: Carboloy Co., Inc.) 
ite This has been achieved not only by using 
higher forming pressures but with higher sintering 
ten. eratures as well, though often at the expense of 


die life. Hot pressing is making only slow progress. 


Hardenable steel parts that formerly were a rarity 
are made in large quantities today as a result of our 
increased knowledge of carburizing atmospheres, It 
is possible today to make plain carbon and alloy 
steels from metal powders that are competitive in 
many applications with wrought steels of the same 
composition. Structural parts are now being made in 
production from these steels. 

In the field of substitution of metals, powder metal- 
lurgy has done its part. Alloys with the same oper 
ational characteristics as copper, for example, have 
been developed that may free thousands of tons of 
this critical metal annually by substituting more plen 
tiful and far less critical metals. 

No review would beecomplete without some men- 
tion of the newer alloy powders that are now avail- 
able. Stainless steels, particularly the 18 Cr, 8 per 
cent Ni types, are now available commercially. The 
cost of these powders is still high, but for many pur- 
poses the savings achieved by the use of powder 
metallurgy more than compensate for the higher ma 
terial costs. Some brasses are now available in powder 
form and are in fairly wide use. Certain of the so 
called rare metals are becoming commercially avail 
able and we may look for outstanding developments 
through their use. 

Thus in the passing 
metallurgy is approaching maturity and. has taken a 
significant place on the war production front. It still, 
however, receives an undesirable proportion of pub- 
licity based on airy claims rather than performance, 
and still requires considerable coordination between 
the practical manufacturing’ and research activities in 
the field, since the art still leads the science 


parade we see that Dowd 





Forging 


: by Charles L. Tutt, Jr. 


) , ‘ 
Princeton Universi 


past year has seen many changes in forging 
tice and methods as a result of the ever increas- 
number of new forging machines that have been 

t into use. New techniques for forging steel and 

ecially the lighter alloys, aluminum and mag- 
nesin im, have opened new applications for the use 
of forgings. Probably the most interesting develop- 
ments have taken place in the field of press forging, 
where new machines of greater size and capacity, as 
well as the necessary forging technique and die de- 
sign, have been developed and put into use. 

The principal developments in hammer (drop) 
forging have been a reduction in rere tolerances 
and draft angles wherever there have been new or 
modern hammers in use. With the war effort re- 
quiring an increasing quantity of aluminum and mag- 
nesium drop forged parts, production capacity of 
the hammer forging facilities were inadequate. It 
is not possible, with the same equipment, to produce 
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as many aluminum or magnesium drop forgings as 
similar steel forgings. Also a similar aluminum or 
magnesium forging requires a larger sized hammer 
than the steel forging. 

New and larger hammer forging equipment has 
therefore been needed to fulfill the production re- 
quirements of the hammer forging industry. Where 
this new forging equipment is being used, the ‘“Reg- 
ular Close Tolerances,” as specified by the Drop 
Forging Association, can be held. It is not uncom 
mon to find draft angles as low as 11/4 deg. with 
a maximum practice of about 71/, deg. for very in- 
tricate forgings. 

In the field of upset forging there have been many 
outstanding developments, most of them in forging 
technique. Many new and difficult forgings have 
been produced in both steel and non-ferrous alloys, 
particularly aluminum and magnesium. Probably 
the outstanding development of the year has been the 
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commercial upset-forging of the intricate aluminum 
cylinder head (conventionally a casting) for radial 
aircraft engines. Cylinder barrels are also being up- 
set-forged. A significant trend here is that upset- 
forgings much larger than were formerly possible 
are now being made, and large upset forgings can 
be expected to be important in post-war design. 

Press forging has probably enjoyed the greatest 
expansion and progress in the past year of any of 
the forging processes. Little development work had 
been done in this field, as although it was known 
to be an excellent method for forging the non-ferrous 
alloys, the amount of this type of forging was small 
prior to the war. At the start of the war it was 
impossible, due to manufactufing facilities, to ob- 
tain sufficient drop hammers and upsetters to meet 
the forging requirements. Therefore many forging 
companies started to develop new techniques for 
press forging. 


This has resulted in press forgings competing di- 
rectly with both hammer and upset forging not only 
in the field of non-ferrous but also in steel alloys. 
Many forging manufacturers are also predicting that 
press forging will compete directly with both drop 
and upset forgings in the post-war period. Hydraulic 
forging presses of 5000-ton capacity are in use and 
2000-ton hydraulic forging presses are quite com- 
mon, while mechanical forging presses weighing 
360,000 Ibs. are also being used. 

It has been found that it is possible to hold press 
forging tolerances as close and in many cases closer 
than drop and upset forgings, while on similar ham- 
mer and upset forging parts there are indications 
that press Tuakin results in improved die life. As 
in the case of upset forging, probably the outstanding 
development in press forging has been the use of 
the latter for working the aluminum cylinder head 
for radial aircraft engines. 





Die Casting 


by Herbert Chase 


There has been no more important development 
in the die casting industry in recent months than 
steps taken to control the quality of the die castings 
produced: This has come about largely because of 
the exacting demands of castings for military and 
naval applications. Some of the castings now being 
produced have to undergo 100 per cent X-ray in- 
spection, and a great many more at least a 10 per 
cent inspection in radiographic equipment 

Proper venting and gating of dies is, as always, 
of the utmost importance in the production of sound 
castings and the wider use of X-ray equipment, in- 
cluding the fluoroscope, makes it far easier than 
formerly to determine when soundness is attained 
and also what effect changes in gating and venting 
have on the production of sound castings. 

This has necessitated the installation of X-ray 
laboratories in most of the important die casting 
plants and has led to the abandonment of a large 
proportion of the gooseneck type of air-injection 
die casting machines, or their conversion to so- 
called ‘‘cold-chamber’’ machines in which positive 
plungers perform the injection at higher pressure. 

These tacts apply to machines used formerly al- 
most entirely for aluminum alloy die castings, as 
the air-injection machine had alre ady been largely 
abandoned for the zinc alloys. The latter are and 
probably will continue to be cast in plunger ma- 
chines designed and well adapted for their use, 
as such machines can readily apply as much pressure 
as has been shown to be beneficial. 


Cold-chamber machines commonly use pressures of 
6,000 Ibs. per sq. in. or higher and can handle 
any non-ferrous alloy suited for die casting. Their 
use, however, is largely for aluminum, magnesium, 
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and brass alloys, since they are a virtual necessity 
for these. As they are slower than the plunger ma- 
chines for zinc alloys and yield no recognized ad- 
vantage in die casting the zinc alloys, there appears 
to be no reason for their substitution for that typ 
of alloy. 

Because of the economies of the die casting proces 
and the pressing requirements of the aircraft industr 
for light castings, the aluminum and magnesiun 
loys have gained the widest use they ever enjoyed 
Because of this and the need for high-purity zinc : 
other war work, especially in the manufacture < 
deep-drawing brass, the extent of the use of zin 
oe in die castings ‘declined rapidly shortly afte 

earl Harbor. During this year, however, the easin 
of the zinc situation and the disposition of Army 
and Navy Ordnance, in particular, to permit th: 
use of the zinc alloy die casting for more items 
(such, for example, as certain types of fuse plugs) 
hal led to wider application of these alloys and 
more efficient use of existing die casting capacity. 

Although the application of higher pressures in 
die casting the aluminum, magnesium and brass al- 
loys seems to have contributed greatly toward the 
production of sound castings, it is now coming to be 
recognized as only one factor needing control to that 
end. Moreover, there are grave doubts whether the 
use of exceedingly 2 A pressures (even in excess of 
25,000 Ibs. per sq. in some instances) is war- 
ranted or even beneficial Another factor, perhaps of 
equal importance, is control of the rate of injection. 
This can be effected, not only by the pressure ap plied 
to the ram, but by changing the size of sprue and 
gates, the rate at which the ram is’ advanced and the 
temperature at w hich the molten or semi-molten metal 
iS fed. 
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Better methods, machines, cutting tools and cutting 

fluids share the credit for the year’s engineering prog- 

ress in the mi achining field. (Courtesy: 
Ewing) 
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Machining Methods and Practice 
by P. W. Brown 


Dir. of Manufacture, 
Wright Aeronautical Corp., Paterson, N. J. 


Perhaps the most significant development in ma- 
chining practice during the war years has been the 
application of constantly increasing numbers of 
special, single-purpose, automatic machine tools. Un- 
der the pressure of war-time demands for unprece- 
dented quantities of machine tool products, and 
further hampered by their inability to obtain or hold 
skilled machinists, manufacturers have been forced 
to discard older methods in favor of those which 
would make possible vastly increased output with a 
minimum expenditure of labor. 

Despite the fact that such special equipment is usual- 
ly high in first cost, careful studies of machine loads 
will, in most cases, show that this cost is actually 
lower than that of the large number of standard ma 
chines which would otherwise be required. Furthes 
more, these special machines are being rendered prac 
tically foolproof by the application of automatic tim- 
ers, cycle switches, and interlocking hydraulic and 
electric controls i! in thus 
skilled labor since, to am ever increasing extent 
essential skill is being built into the machine itself 
This is particularly important where large numbers 
of women with no particular mechanical aptitude 
must be employed at tasks which formerly demanded 
considerable skill and training. 

The employment of women has also necessitated 
the introduction of large numbers of small lifting 
devices for handling parts weighing less than 10¢ 
lbs.. and which would normally be ‘man handled 
Higher work platforms, and in some cases the uss 
of extension handles, or a regrouping of control 
have also resulted from this same caus« 

The multi- we single operation machine has 
steadily yielded place to the multi-spindle, multiple 
operation machine which combines in a single in- 
tegrated unit such widely differing functions as drill- 
ing, reaming, tapping, countersinking, spotfacing, 
back spotfacing, counterboring, and milling. Such 
equipment has developed, naturally, into units of very 
considerable size, but this is generally beneficial 
since it makes possible more massive construction 
with a resultant reduction in vibration and chatter. 

Recent developments in cemented carbides have 
made possible the use of exceptionally high cutting 
speeds, particularly in milling operations, and there 
has been a noticeable swing towards the use of hi- 
cycle spindle driving motors. By converting conven- 
tional 60 cycle A.C. current to 120 cycle, the notice- 
able slowing down of the spindle when load is ap- 
plied is almost entirely avoided. 

Considerable emphasis is being placed on tool 
standardization, es specially for single point lathe tools. 
Careful design of these items by the tool design de- 
partment, coupled with precision grinding, makes 
possible a smaller inventory of tool bits, reduces the 
scrap normally caused by improperly ground tools, 





and effects important savings in production time 
commonly lost when operators hand grind their own 
tools. The fine surface finishes obtainable on alum- 
inum and magnesium by this high speed machin- 
ing have, in many cases, brought about tHe elimina- 
tion of final grinding or lapping operations. 
Increasing attention is being paid to work flow 
engineering, involving the use of conveyors of all 
types. These eliminate the stooping and lifting 
necessary when work must be stacked on the floor 


and increase the amount of floor space available for 
manufacturing purposes. Line — methods 
have been applied with remarkable success to a 
wide variety of articles formerly “custom-built,” ar- 
ticles ranging from aircraft engines to tanks and 
howitzers, while progressive assembly lines for both 
major and sub-assemblies have contributed materially 
to today’s objective of producing more goods e 
man, per machine, per hour than was ever possible 
before. 


Cutting Tools and Lubricants 
by Norman E. Woldman 


Chief Metallurgical Engineer, Eclipse-Pioneer Div., 
Bendix Aviation Corp., Teterboro, N. J. 


There have been many outstanding engineering de- 
velopments in the field of cutting tools and lubrica- 
tion during the past year. These developments 
were stimulated by the war effort to increase produc- 
tion of war materials and to conserve on critical 
metals. 

New cutting tool steels have been introduced to 
improve machinability and increase tool life. Boron 
has been added to high speed tool steels. Cobalt from 


4 to 12 per cent has been added to the tungste: 
molybdenum type of high speed steel. New cast 
tools of very high alloy content have shown superior 
cutting qualities to the older cast tools such as Stellite 
and similar alloys. 

Drills of the so-called ““Hardsteel” type, made by 
a secret process and high in cobalt, chromium and 
molybdenum, will drill, ream, countersink and coun- 
terbore hardened steel of any type, temper or ana 


Mechanized flame-cutting, using new types of nozzles, has greatly speeded production in such operatio: 


as the cutting of thick alloy steel blocks for field gun parts, shown here. 


(Courtesy: Air Reductior 
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sis. These drills will cut through hard manganese 
steel, chilled cast iron, case-hardened steels and 
hardened bearing steels, leaving the holes just as 
smooth as a burnished surface. They function on the 
basis of the heat generated during drilling, anneal- 
ing the metal ahead of the cutting edges. 

There has been a greater use of nitrided high speed 
steel cutters to increase tool life 200 to 300 per cent. 
The treatment of high speed steel tools in salt baths 
containing cyanides at temperatures of about 1000 
to 1050 deg. F. gives a thin nitrided case of about 
0.001 in. depth, which is extremely hard and has a 
low coefficient of friction. Such tools as milling cut- 
ters, hobbing cutters and taps, which are ground on 
one face only, may require only one nitriding treat- 
ment for the life of the tool. Other tools may require 
renitriding after each grind. 

Greater tool life can now be obtained by the im- 
proved chromium plating process. By chrome plat- 
ing high speed steel tools and subsequently relieving 
hydrogen embrittlement through the use of a special 

treatment at 350 deg. F., greater life and higher 
production rates can be achieved with such tools as 
drills, reamers, taps, form tools and lathe tools. Taps 

' end mills were hard chromium plated with re- 

ing tool life increase up to 700 per cent over the 
ated tools. 

(he recognition of the value of ultra-fine finishes 
ool cutting edges has increased tool life up to 
0 per cent. Honing or rapping the cutting edge 
reases the tendency for the built-up edge to form 
a tool and produces a smoother machined surface 
| longer tool life. 

step-type chip breakers which break the turnings 
into discontinuous chips have been more readily ac- 

ed. The shear angle of the chip breaker curls 
< the chip away from the tool point and against 








the shank of the tool, causing it to break. This has 
resulted in a marked decrease in tool wear. 

Another new development was ‘‘Hyper-Milling.”’ 
Inserted milling cutter blades of carbide or Stellite 
type material are ground with a negative rake angle 
resulting in improved finish and permitting higher 
milling speeds on high strength alloy steels. The use 
of very high peripheral speeds for milling aluminum 
alloys is also receiving a great deal of attention today. 

Attention has recently been drawn to high speed 
band saw cutting wherein friction cutting is obtained 
by accelerating the speed of the conventional band 
saw up to 12,000 ft. per min. At this speed the saw 
generates sufficient heat through the sliding action of 
the teeth to melt the metal being severed. 

Salvaging of small pieces of scrap high speed tool 
steels and other tool bits by brazing inserts in carbon 
or low alloy steel shanks is being adopted extensively. 
Two methods are bein;: used: (1) brazing after the 
material is hardened, and (2) brazing and hardening 
in one operation. 

Several new cutting oils and coolants were intro- 
duced during the year. The general trend in the 
evolution of new lubricants and the application of old 
standbys is diversification of the list and the use of 
special oils for specific problems (although a credit- 
able tendency toward standardization on the basis 
of suitability tests has developed). Soluble oil emul 
sions and sulphurized mineral oils have expanded 
their applications. 

Temperature control of coolants is increasing in 
use as are cleaning devices that remove work-particles 
from circulating and re-use cutting oil systems. Both 
practices improve finish and performance. By and 
large cutting oil selection and use is being placed on 
an engineering basis with notable improvement in out- 
put and in tool life. 





Arc Welding 






by James W. Owens 
Director of Welding, Fairbanks, Morse & Co. 


Owing to the sudden tremendous utilization of 
arc welding in the fabrication of ships hulls, in ma- 
chinery and in the weapons of war, the year 1943 
has been notable for a rude awakening of engineers, 
management and regulatory bodies to the fact that 
the consistently successful application of the process, 
as a production tool, is dependent on a wide knowl- 
edge of and strict adherence to a number of under- 
lying design and fabricating principles involving 
chemistry, metallurgy and thermo-physics. Also, 


that all of these principles are closely related in the 
practical application of the process and that it is 
just as essential to know what cannot or should not 
be done as to know what can or should be done. 
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Beloit, Wis. 


General progress has been made in the use (where 
specifically applicable) of a.c. rather than d.c. equip- 
ment, and of a “deep fusion process” (often called 
“deep fillet welding’’) instead of surface fusion proc- 
ess. In one case a large shipyard on the Pacific Coast 
is using the deep fusion process extensively for the 
continuous welding of lap and closed tee joints where- 
in the welds can be made in the horizontal and flat 
positions. 

One company has recently concluded an exten- 
sive investigation on the fabrication of arc welded 
crankshafts and is about to place such shafts on a pro- 
duction basis. The writer has not seen these shafts; 
however, in view of his research on this problem, 
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and the company involved, he has every assurance 
that their routine production will be one of the out- 
standing developments of 1943. 

Two companies have superimposed a high fre- 
yaa current on their transformers to facilitate 

e starting of the arc. In one case, the transformer 
is intended for the manual welding of light sheet 
metal used in aircraft fabrication and the other for 
the automatic welding of all thicknesses of metal. 
The application of a superimposed high frequency 
current is not new; what is new is the use of a fre- 
quency outside of the radio transmitting band so as to 
avoid interference. 

Armor plate is being extensively welded in rou- 
tine production. Here again, the application is not 
new as the Navy has for years welded blisters to the 
armor plate of ships. A successful technique has 
been developed, however, for the welding of the 
armor on tanks by the careful selection of the armor 
used and the use of low alloy or austenitic electrodes. 

Aircraft parts fabricated from magnesium alloys 
are being manually and automatically welded with a 
tungsten electrode arc under a shield of helium gas. 
Both direct current with reversed polarity and rec- 
tified alternating current have been found preferable 
to unrectified alternating current. The importance 
of this development to the aircraft industry has been 





summarized in the statement that if the rivets on 
the Douglas DC-3 transport plane were eliminated 
by its use, the reduction in the cost of flying during 
the normal life of this plane, due to reduction in 
horsepower, would be equivalent to twice the original 
cost of the plane. 

Atomic hydrogen arc welding continued to ex- 
pand in application, especially for the welding of 
high alloy and tool steels and for other special 
work where its intense, nicely-localized, fluxless arc 
is most applicable. 

Among the numerous Welding Research Com- 
mittee’s undertakings which have produced results 
in 1943 and on which information is available are 
those dealing with the predictable ductility in the 
fusion zone of high carbon and alloy steels. 

In conclusion it can be definitely stated that not 
only has marked progress been made during the past 
year in the development and utilization of the arc 
welding process but if a contrast be drawn between 
its development in World Wars Nos. 1 and 2, it is 
astounding. This is due not only to the inherent 
adaptability of the process but to the fact that th 
process is now in the hands of engineers, scientist 
and executives who are devoting their professiona 
and business lives to its fullest development. 





Low-Temperature Joining 
by Kenneth Rose 


METALS AND ALLOYS 


In the field of low temperature joining of metals, 
the past year has seen a considerable expansion in 
volume, and the introduction of several new materials 
to commercial use. 

The soft solders—for which lead-tin alloys have 
been standard for many years—have continued the 
trend begun when the Japs seized most of the world’s 
tin supply. Government regulations fixed 30 per 
cent, then 21 per cent tin as the maximum to be 
used in solders without priority, and this content 
was reduced to 5 per cent effective Jan. 1, 1944. 
The series of wartime S.T. solders (Save Tin), using 
114, 214, and 5 per cent Ag with lead, were de- 
veloped to the point that they will meet about 90 
per cent of civilian requirements. Uses of the soft 
solders, principally in, the tin-can, radio, and sheet 
metal fabrication fields, now require more than double 
the pre-war production. 

The 1943 picture for silver brazing has been one 
of accelerating conversion to wart work and of ex- 
pansion of applications in both ferrous and non- 
ferrous fields. No mew materials have been devel- 
oped, but output of standard alloys has increased 
to five or six times peacetime levels. A feature of 
the past year has been the increasing application 
of silver brazing to mass production techniques, 
with the joining metal frequently preplaced as strip 
or wie, and the heating done in automatic or semi- 
automatic equipment. Furnaces, receiving stacks of 
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parts and fusing the alloy at a fixed temperatu: 
and induction heating equipment have been es; 
cially useful for high production. 

Aircraft, automotive, refrigeration and marine 
dustries are taking the bulk of the production no 
The brazing fraternity are particularly pleased wi 
the wide expansion of the training programs i 
silver brazers during the past year, and with t 
outlook in the automotive industries, where large 
sums have been set aside by the leading corporations 
to study new uses for the method. 

A special group of indium-bearing silver solders 
has been produced during the past year for certain 
vital war uses. Indium to the extent of 2 per cent 
has been found to increase wettability and spreada 
bility, and especially to increase metal-to-glass bond- 
ing properties. Its applications have been largely in 
the aircraft industries. 

Joining by the low-fusing, high-strength alloys, 
known as eutectic welding, continued to expand its 
applications in the fields of repairing and fabrication. 
These alloys offer special advantages in tool repair, 
where it may be important that the repaired pieces 
have high strength and that the temper of the tool 
be preserved. 

Several new joining processes, grouped loosely as 
adhesive bonding, have been given public notice for 
the first time during the past year. They are essen- 
tially the fusing and forming of a synthetic plas- 
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tic between the parts to be joined. The most widely 
publicized of these were the Reanite and Cycleweld- 
ing processes. Providing a means for making metal- 
to-metal joints at low heats and pressures, this proc- 
ess is at present restricted to war work, ott al- 


most entirely to the aircraft industry. The bonds 
are said to show a strength equal to welded fabri- 
cation. Probably its greatest possibilities lie in the 
bonding of wood, rubber, etc., to a metal or non- 








metal, where it does not compete with the present 


highly efficient and economical mechanical welding 


processes. 

These joining processes offer possibilities in refrig- 
eration equipment, where the insulation may be 
joined directly to the metal sheathing; in aircraft 
construction, where the nonmetallic bond lowers vi- 
bration; and in all fields where a strong metal-to- 
nonmetal bond is desired. 





Automatic helium-shielded arc welding of magnesium alloys, using tungsten electrodes, 
promises to boost the application of these light metals. (Courtesy: General Electric Co.) 


Resistance Welding 
by J. R. Fetcher 


Edward G. Budd Mfg. Co., Philadelphia 


ihe year 1943 witnessed many new achievements 
in the field of resistance welding. Most of these 
developments were brought out in technical papers 
presented at the annual meeting of the American 
Welding Society in October. From the nature of 
these papers and the interest shown in them, it is 
apparent that resistance welding has now become 
one of the basic tools of industry. We are now 
able to spot weld many of the air-hardening steels, 
such as §.A.E. 1035, 1045, 4130 and many types of 
armor plate — due largely to the work done at the 
resistance welding research laboratory at Rensselaer 
Polytechnic Institute on post-heat treatment of welds. 
An initial impulse of energy fuses the metals to- 
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gether and a second impulse shortly after the first, 
at slightly reduced current, reheats the weld, there 
by annealing it. This second heating is, in effect, 
a tempering operation which changes the brittle mar 
tensitic structure of the weld to a tough and ductile 
zone of good mechanical properties. 

The constant demand to spot weld heavier thick 
nesses of steel has resulted in the perfection of the 
welding process called pulsation welding. By in 
jecting the heat into the weld in several impulses, 
it is possible to use less current than that for single 
impulse welding and electrode tip wear is reduced 
Spot welding of two thicknesses of Y/-in. plate is 
possible, and that of two and three thicknesses of 
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\4-in. steel is in current production. 

The design and fabrication during 1943 of cargo 
carrying airships, entirely spot and seam welded, is 
another mile post in the “ns use of résistance 
welding. Because of the advance in quality control, 
it has been possible to spot weld highly stressed struc- 
tures of this type where every weld must be of guar- 
anteed strength. 

A big step forward in AC welding control was 
the announcement of two types of compensators for 
minimizing variations in the energy delivered to 
the weld. One of these is a current regulating device 
which maintains the current to a preset value regard- 
less of changes in secondary impedance, power fac- 
tor, and voltage. The other type, somewhat simpler 
in construction, compensates for variations in volt- 
age only. Because the heat delivered to the weld is 
a direct function of the current squared, small varia- 
tions in current cause large variations in this heat. 
Therefore, the importance of current regulating ap- 
paratus such as these compensators cannot be over- 
emphasized. 

The expensive transformers, sub-stations, and feed- 
ers necessary to deliver the large single phase loads 
required for AC resistance welding constitute a ma- 
jor problem to the power companies and users. In 
one instance, where voltage drop became excessive 
when a number of welding machines were added 
to an existing distribution system, the cost in dollars 
and copper of increased feeder capacity was obviated 
by the installation of compensators. 

A recent promising development is the conversion 
electronically of single phase welding loads to three- 





phase. This results in a balanced three-phase loaa 
of smaller magnitude per | 9834 and the shock to the 
system is consequently reduced. This may have im- 
portant applications on heavy gage welding requir- 
‘ng large doses of power. 

More accurate control of electrode force has been 
achieved with the development of special valves 
and “‘inertia-less’ machines. This has permitted 
controlled changes in tip force during the welding 
cycle with a consequent betterment in weld quality 
particularly in heavy gage welding. 

There have been a great number of improvements 
in both the electromagnetic and the condenser dis- 
charge type of welding. Applications of this equip- 
ment have increased particularly in welding alum- 
inum alloys and where a large source of AC power 
is not available. 

Most significant in many ways is the amount of 
basic research work inaugurated last year. There has 
developed a consciousness of the importance of the 
electrical, thermodynamic, metallurgical and mechan 
ical relationships existing in the field of resistance 
welding. As in the case of fusion welding the study 
of residual stresses and their influence on the fatigu« 
and impact strength of spot welded structures ha 
lagged behind the initial development. Now, hov 
ever, there is an effort to learn more about thes 
factors both experimentally and by theoretical pr. 
determination. It is hoped that this work will bes 
fruit so that we shall obtain a better quantitati, 
picture of these relationships and further expansic 
of the use of resistance welding can be justified wit 
assurance and safety. 





Gas Welding and Cutting 


by W. G. Theisinger 


Ass’t to Vice President, 
Lukens Steel Co., Coatesville, Pa. 


Recent developments in gas cutting and welding 
have been largely ones of refinement of technique 
and their application to improved methods rather 
than startling changes of equipment and materials. 

A highly welcome saving in manhours has been 
the main purpose of new gas cutting methods while 
meeting the demands for increased production dur- 
ing these times. Multiple torch cutting, in which 
as many as 14 torches operate simultaneously from 
one templet, is an example of one of the unusual 
applications of the gas cutting process. The time 
ordinarily required for setting-up, handling, and cut- 
ting single plates has been reduced by means of stack 
cutting of anywhere from 10 to 20 or more plates 
at one time. In place of the frequently haphazard 
arrangement of cutting parts from full sized plates, 
nesting has been employed to obtain the maximum 
number of gas cut pieces from a given area of plate. 
This results in a substantial reduction in scrap and 
the number of cuts that are made. 

The industries that melt metals such as the foun- 
dry and the steel mill have adopted machine gas 


cutting as a means of eliminating or materially 
ducing certain costly operations; in the case of the 
foundry for smooth, flush riser cutting which mini- 
mizes or eliminates expensive grinding, and in the 
instance of the steel mill for cutting slabs and crop- 
ping or cutting ingots frequently over 50 in. in 
thickness. The shipbuilding industry employs the 
oxyacetylene process for the important time-saving 
operation of production line shape and parallel cut- 
ting, as well as flame straightening to remove the 
buckles encountered in bulkheads, floors and deck 
plates, which have become warped during welding 
and assembling. 

The divergent nozzle has been one of the spec- 
tacular developments of equipment, as it maintains 
a narrow kerf with a straight cut through the thick- 
ness of the section. Increased cutting speeds, pre- 
cision, and the maintenance of higher oxygen con- 
centration to a greater depth of the cut are possible 
with this new cutting tip. The increased value of 
flame machining for scarfing and edge shaping Op- 
erations is becoming a time saving procedure of great 
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umportance because of the flexibility of this process 
od its equipment. Flame priming or cleaning and 


dehydrating with the oxyacetylene torch offers a su: 
perior plate surface preparation for painting, by 
uickly removing semi-tenacious scale and other 
tuscian substances which had been removed for- 
merly by the more costly chemical and mechanical 
cleaning methods. 

The rebuilding and reclaiming of worn parts in 





ining cartridge cases in soap solution. (Courtesy: 
Corcoran-Brown Lamp Div., Auto-Lite Co.) 
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Cleaning and Pickling 


by Walter R. Meyer 


ical Director, The Enthone Co., New Haven, Conn. 


slast cleaning of metals increased in volume dur- 

the year for several reasons. One is that rust 
ind scale can be removed without danger of hydro- 
gen embrittlement which may result from pickling. 
Another is that alloy steels containing, for example, 
molybdenum are difficult to clean and pickle without 
leaving a smut which may interfere with subsequent 
finishing such as plating, blackening, or organic fin- 
ishing. The use of blast cleaning results in a clean 
surface for finishing. Blast cleaning is also being 
used more extensively for cleaning large objects in 
itu such as tanks, large castings, etc. 

Chlorinated solvents are still tight and because of 
this there has been a much wider use of emulsion 
cleaning. The work to be cleaned is immersed or 
sprayed with solvents containing emulsifying agents 
so that a water rinse or spray will remove oil plus 
solvent. Solvents dispersed in water are also being 
employed for cleaning metals, usually in spray wash- 
ers. In such cases there is much less tendency to 
tust afterwards than if alkaline cleaning were used. 
Emulsifiable solvent cleaning has a distinct advantage 
in that it removes solid dirt as well as organic dirt. 
[his means that electrodeposits are more adherent, 
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railroad and other industrial equipment have been 
carried on extensively by the use of oxyacetylene 
processes, newly developed welding bronzes having 
contributed greatly in this field. New equipment 
and replacement parts are regularly fabricated by 
means of the combined welding and cutting methods. 
The aeronautical industry has increasingly employed 
oxyacetylene procedures for the rapid and accurate 
welding of precision parts and tubular structures. 





brighter and less porous than is the case if solid 
smut were left on the metal surface. 

One drawback to the wider use of emulsion clean- 
ing is that solvent or solvent-vapor degreasers are 
usually not designed for simple conversion to emul- 
sion cleaning. However, with proper designs of 
equipment available, there will be much more ex- 
tensive use of emulsion cleaning. 

There have been some distinct improvements in 
alkaline metal cleaners during the year. Some of 
these have been based on the use of new detergents 
or surface active materials that have better detergency 
than rosin soaps and which do not have the disad- 
vantages of poor rinsability and reaction with acids 
to form insoluble organic acids 

Most new “wetting agents” have proved to be poo: 
as detergents and there was much misuse because of 
improper understanding of true detergency. Certain 
wetting agents that form thin foams have made pos 
sible better alkaline cleaners for high current dens 
ity anodic cleaning of steel. These cleaners are effec 
tive for removal of both organic and inorganic dirt 

It is being realized generally that anodic clean 
ing of steel is much more advantageous than either 
cathodic or anodic-cathodic cleaning. Most highly 
effective alkaline cleaners for steel work better when 
the work is made the anode. 

Special attention has been. given to cleaners fo: 
preparing aluminum for resistance welding, and fo: 
complete removal of zinc chloride soldering fluxes 
It has been found that aluminum is best prepared for 
welding by first degreasing without etching and then 
removing the oxide in dilute sulphuric acid. Clean- 
ing is effectively done by first Using emulsion clean- 
ing and then an alkaline cleaner inhibited with 
special silicates. 

Phosphoric acid cleaners have been used somewhat 
more widely for preparing steel for organic finish- 
ing and there is evidence that cleaning of food con- 
tainers such as milk bottles and cans can be done 
very effectively with acid detergent solutions in place 
of alkalies. The advantages of wetting agents in acid 
pickles have been widely publicized and their use 
has become much more extensive. 

The many advantages of electrolytic pickling with 
co-deposition of tin have resulted in a very wide 
adoption of this method of descaling of many types 
of war goods. For example, steel airplane propellers 
are being pickled in this manner because pickling 
must be done with a minimum attack upon the base 
steel and in a very short time. The tin consumption 
is very small because it is stripped off the steel after 
pickling and is recovered. 
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Plating and Finishing 
by E. W. Cochran 


Supervisor, Cabinet Division 


National Cash Register Co., 


The speedup in war production during 1943 made 
it increasingly important to conserve critical materials. 
Electroplating and other modern finishing methods 
offered conservation opportunities galore, through 
their provision of surface nobility in place of critical 
alloy all-the-way-through, through the increased cor- 
rosion resistance and longer life they conferred on 
many vital war instruments, and through their oc- 
casional reclamation functions. 

Chromium plating, once the ‘glamour finish” of 
the consumer-product field, found widening use for 
the salvaging of worn or mismachined parts and for 
prolonging the life of cutting tools, dies and gages. 
Precision and economy in such operations were vastly 
improved by the development of better racking, 
“thieving” and masking methods during plating. 
The application of porous chromium plating to im- 
prove the life of cylinder bores or piston rings in 
aircraft motors, diesel engines, etc. made notable 
strides. 

Iron plating has also been successfully applied as 
a non-critical method of salvaging worn tools and 
equipment where the superlatively high hardness of 
chromium is not required. Side by side with plat- 
ing-for-reclamation has been a steady increase in the 
use of metallizing for building up worn or misma- 
chined parts. ‘ 

The use of electrodeposited lead for protective 
coatings has steadily increased. Military requirements 
and the need for replacing critical materials accelerat- 
ed this trend. Another soft metal — indium — 
became one of the truly vital tools of war through 
the successful adopfion of indium-plated hollow steel 
propeller blades with a good corrosion- and fatigue- 
resistance. 

Additional electrotinning lines were installed by 
the steel industry, which is now able to electrotin- 
plate something like 2 sq. miles of steel per day. 
One of the war's major conservation achievements 
by virtue of the heavier hot-dipped tin coatings it 
replaces, electrotinplate is today the center of lively 
speculation as to its future in a “normal” economy. 
Most experts are agreed (1) that the electrolytic 
process 7s here to stay and (2) that, however, hot- 
dipped plate is far from out of the picture. 

Cadmium plating staged a comeback for many 
parts used in the war program when the supply 
situation vis-a-vis zinc changed somewhat and when 
Army and Navy aircraft specifications restricting its 
use were relaxed on discovery that under certain 
high-temperature conditions some zinc-plated steel 
parts became seriously embrittled. 


Dayton, Ohio 


Zinc-plating of steel, on the other hand, was ex- 
panded tremendously with the growing demand for 
substitutes for brass, stainless steel, etc. possessing 
adequate corrosion resistance.0 A series of special 
baths (Anozinc) was developed to improve protec- 
tion and to permit a variety of finish-colors. The 
service life of zinc coatings has been improved by 
wider application of the Cronak process, which pro- 
duces a chromate film that inhibits the corrosion 
of zinc in outdoor or moist environments. Highly 
useful blackening processes have also been developed 
specially for zinc surfaces. 

Blackening of metal parts in general continued to 
grow in use and several new baths were developed. 
Ihe predominant corrosion-resisting and oil adsorp- 
tive coatings for steel produced by chemical treatment 
continue to be such phosphating treatments as Par- 
kerizing and Bonderizing, which successfully en- 
tered certain war-product fields new to them. 


New installations for anodizing aluminum alloy: 
were made in considerable number. ‘Many of then 
were small and featured power-supply via flexible rec 
tifier sets. Rectifiers — primarily the selenium an: 
copper/copper oxide types — continue to take ove 
certain plating jobs formerly done by motor gen 
erator sets where the rectifiers are demonstrably mor 
efficient or convenient. 

Also in the equipment field are the development o 
new deburring equipment with real advantages an 
the adaptation of existing buffing, rolling and brush 
ing equipment to deburring work. 


The critical problem of protecting munitions from 
rusting during storage and shipment overseas was 
met in a variety of ways, including the use of pro- 
tective waxes, of highly efficient slushing oils and 
of a “packaging” technique involving enclosure in 
a Pliofilm jacket in the presence of silica ‘gel. 


There were many changes in paints to take ad- 
vantage of the faster drying possible through wider 
use of new infra-red drying units. Paint recovery 
(for salvage) reached a high degree of proficiency, 
and one manufacturer offered a spray system fea- 
turing electrostatic charging of the work to attract 
paint droplets to it and reduce the overspray. 

For new proprietary finishes developed during the 
year, readers should study the Table of New Mate- 
rials and Finishes of 1943 in this issue. Beyond all 
this there have been many developments in processes 
and equipment that are still under wraps but which 
are certain to result in greater production or increased 
protection against corrosion. 
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General Product Design Trends 
by Peter Muller-Munk 


Product Designer 


Associate Professor of Industrial Design 
Carnegie Institute of Technology 
Pittsburgh 


Much is being written and published about post- 
war dreams and models. Some of this post-war 
“design” is sheer dreaming, a large portion is 
reasonable speculation based on realities of wartime 
materials and processes, but a third (and the most 
important) type of product development is the ac- 
tual designing and construction of tangible products, 
supervised by professional product designers and 
engineers. There is, in truth, a good deal of over- 
lapping between the work of the last two groups, 
depending on the nature of the product and the or- 
ganization of the producer. 

The greatest change in design procedure during 
our war years has been the degree to which materials 
and processes, rather than isolated product traditions, 
are determining design procedures. The effect, psy- 
chological as well as technological, of conversion to 
war production has done more to stimulate research 
in new materials and processes than the combined 
efforts of designers in years past. Conversion was 
not merely a mechanical adjustment to war but the 
beginning of a new era with new methods and new 
standards, and it brought us the reevaluation of 


Heavy duty automotive gears are sometimes made as centrifugal <a instead of as forging. 
thown a gear blank forging and finished forged gear (upper right) an 
a finished cast gear (lower left). 


products, procedures and materials which the de- 
signer had long advocated but rarely achieved. 

In the field of materials it is clear that the alloy 
steels and the light metals are playing a very much 
larger and more important role than ever before. 
The refinements and technical growth of magnesium 
alloys, of aluminum and of rustless metals poses new 
and challenging problems for the designer. It is not 
always easy to think and to design in terms of 
radically new weight-strength relationships. Further 
and more definite research in the nature of materials 
is one of the designer's most important wartime 
jobs. 

While shifts in the relative position of metals are 
significant, the expansion of the plastics industry, 
of glass technology and of laminates are occupying 
much study in design offices. After the first period 
of substitutions, we have now reached the sta 
where the critical supply of practically all of the im- 
portant materials requires that they be tested in 
terms of their individual merits and no longer as 
mere “‘ersatz’’ substances. Here again a more ac- 
curate listing of physical properties acts as a broad- 


Here are 
a 2-in-1 mold gear blank casting and 


(Courtesy: Ford Motor Co.) 














ening influence. Ordnance requirements and the 
standardization of testing methods have done much 
to establish trustworthy guidance for design projects. 

As far as product shape is concerned, no great 
change f ling a trend has yet occurred. One 
of the healthiest influences of war upon a has, 
in fact, been the rediscovery of shape, once the glit- 
tering peace time trim was removed. It can only 
be hoped that the stark simplicity and ruggedness 
of ordnance equipment will not again disappear in 
a new orgy of useless decor. Shape as a functioning 
element of products, and not as an arbitrary housing 
over mechanisms, has too well proven itself to be 
easily forgotten. 

Shape itself can hardly be considered without men- 
tion of assembly and here the tremendous develop- 
ment of welding must rank as one of the most 
influential processes affecting product design. Weld- 
ing, again closely related to weight-strength con- 
siderations, and beyond these to assembly-time fac- 
tors, will continue to affect shape and surface trends 
even more in the future than it already has in the 
past. Together with more and more intricate die 
castings and the increase of injection molding ca- 
pacity, welding and bonding of similar, as well as 


dissimilar materials, is of the greatest possible con- 
cern to the product designer. 

No discussion of design trends will be complete 
without mention of finishes. On the whole, the 
trend is towards integral materials and away from 
the highly mirrored plate finishes of the past. On 
the other hand, many important advances in the por- 
celain enamel field and in the technique of plastic 
and other coatings cannot help but play their part. 
It would, therefore, perhaps Ne truest to say that 
no very visible trend exists as yet in the field of 
finishes, but rather that the former trend has been 
broken and that we are entering a new phase with 
many new potentials. Finish is again being consid- 
ered an integral part of a product, rather than a 
purely dazzling surface film. 

It should be borne in mind that this discussion 
is necessarily limited and omits many of the startling 
developments which are of profound significance to 
today’s product designer. If the products and mate- 
rials, the processes and instruments he now applies 
to war are used wisely they will benefit us and will 
be part of peace and of progress. But it will be the 
men that use them and what is in these men’s 
minds that will determine their ultimate value. 





Process Conversions and Redesigns 
by T. J. Little 


Chief, Conversion Eng. Section 
New York Ordnance District 


nder the impetus of a program jnitiated in the 
Ordnance Department by Maj. Gen. L. H. Campbell, 
Jt., chief of the department, the savings in critical 
material consumption that had been achieved through 
direct substitution of less critical materials in ordnance 
were heavily augmented in 1943 by countless con- 
versions from wasteful or time-consuming processes 
to others that were more rapid or efficient. This 
program was carried out by Ordnance and industry 
working as a team and has been responsible for 
enormous savings in materials, in machine-time and 
in manpower consumed in the manufacture of Ord- 
nance equipment. 

The program was so vast, its results so impressive 
and the number of people involved so great that 
this article cannot possibly distribute the credit 
properly or, in fact, do more than describe briefly 
a few typical outstanding examples of redesigns in 
each of which was involved a change from one process 
to another that saved materials, machines or man- 
power. 

In a large number of cases substantial savings were 
obtained by substituting steel stampings for com- 
ponents made from machined bar stock or steel forg- 
ings. The cold working of metal in stamping per- 
mitted the attainment of physical properties that 
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passed the most rigid tests. [The “conversion to 
stampings” program has been described in an ar- 
ticle in METALS AND ALLoys for October, 1943— 
Editors. } 

Mass-production welded 60- and 81-mm. mortar 
shell have been designed in place of the models made 
by machining steel forgings. In the new method a 
steel section ts rolled, blanked out and drawn to make 
one half of the shell, and is then welded to an iden- 
tical piece to complete the shell contour. It is es- 
timated that this redesign will save 6,000 tons of 
steel and 750,000 machine hours on the present 
procurement. 

The rapid production, design complexity and vir- 
tual elimination of machining permitted by die cast- 
ing non-ferrous alloys has. brought this process into 
new prominence for making tank and jeep parts, fuze 
bodies, uniform button shanks and a host of other 
products. A favorable change in the zinc situation 
and the proof of quality obtained by systematic radio- 
graphic inspection has made pressure die casting much 
more attractive to ordnance engineers than in the past. 

A long list of war products have been redesigned 
as press-forgings. The most spectacular outside of 
ordnance peers are the forged aluminum aircraft 
engine cylinder heads that were once made only as 

















castings. A typical ordnance conversion in this direc- 
tion is the manufacture of armor piercing shot by hot 
pressing a sheared billet into rough shape before ma- 
chining, in place of machining the shot out of solid 
bar stock. This redesign saves 50 per cent of the 
steel used in making the shot by the former method. 

The public read for the first time in 1943 of one 
important process conversion that had been under- 
way for several years—the manufacture of gun tubes 
by hot-piercing instead of centrifugally casting or of 
boring out a hammer forging. The greatest saving 
in this conversion is production time, although the 
material saved is also important. 

Many centrifugally-cast ordnance parts formerly 
made by other methods are the result of recent re- 
designs. Considerable application developed, espe- 
cially in the New York area, for a combination of 
centrifuging and investment casting (the “lost wax’ 
process) for making precision castings. 





Powder metallurgy had its biggest year, and many 
ordnance parts were redesigned, to the general bene- 
fit of the conservation program. Indications are 
that 1943 ordnance production will include some 
5,500 tons of ferrous and non-ferrous metal-powder 

arts. 
: Among the other current trends that cannot be 
ignored are the tendency to specify iron castings 
wherever they can perform satisfactorily and the fre- 
quent use of malleable iron in place of bronze cast- 
ings or steel forgings. 

Suggestions for substitutions or specification 
changes received by the Ordnance Dept. have totaled 
over 3300, of which more than 50 per cent have 
already been adopted. This high percentage is a 
tribute to the ingenuity and fine cooperative spirit 
of the metal-industries engineers who have worked 
with Army Ordnance personnel on this conservation 
program. 





Getting the Most from Available Materials 


by Howard Coonley 


Director, Conservation Div. 
War Production Board, Washington 


The outstanding feature of our industrial wa 
effort has been the speed with which we have turne: 
out tremendous quantities of munitions. German 
and Japan knew we had great productive capacity bu 
they had no tonception that we could produce s 
much in such a short time and of so high a quality 
In fact we did not know it ourselves. 

Research developments in metallurgy, chemistr 
and engineering design have played a vital part 
this successful race to overhaul and outstrip tl 
axis. In 3 yrs. we have overcome 15 yrs. of prepar 
tion by our enemies. 

Countless examples could be given of accomplis 
ments that have speeded up production in the fiel:s 
of substitution, down-grading, simplification, stan.! 
ardization and revision of specifications. A few ex- 
amples may indicate the pattern that the War Pio- 
duction Board has followed. 

The steel cartridge case peogenns is a particularly 
outstanding example of effective substitution. An 
extreme shortage of copper early in 1942 made it 
apparent that some substituted material would have 
to be found in order to assure the armed forces of 
sufficient ammunition. Steel cartridge cases had been 
the subject of experiments for years. 

After many obstacles were overcome in the fabrica- 
tion of a satisfactory steel case, conversion from 
copper to steel has been successfully accomplished in 
several different sizes. Through these substitutions 
a saving of more than 200,000 tons of brass have 
been made per year. 

Thick polished plate glass has been substituted for 
steel chutes in coal mines for use where there is an 
acid atmospheric condition and where.abrasion is an 
important factor. In two large collieries plate glass 
has shown a life of 15 to 1 compared with steel. 


The increased use of die castings in recent years 
bas been accompanied by better design of such 
parts. A unit die casting die is here being laid-out 
prior to machining the cavity. (Courtesy: New 
Jersey Zinc. Co.) | 

























































Porcelain enameled carbon steel in place of stainless 
steel is being used very successfully and to a large 
extent in aircraft exhaust systems. 

A major step in the conservation of tin has been 
the great increase in the use of electro-tin plate with 
ly to 3/, Ib. of tin per “base box’’ as compared with 
a minimum of 11/4 Ibs. in the case of the hot dip 
tin plate which it has — 

On account of their lightness in weight and low 
coefficient of expansion, plastics are particularly de- 
sirable for certain end products. Among their a 
plications are: Bomb fuses, canteens, aircraft cock- 
pit ventilators, helmet liners, aircraft ignition parts, 
flare containers, practice bayonets, bandage containers, 
and fuel tubing. 

One of the important factors in saving scarce ma- 
terials has been down-grading. A notable example 
is the saving that the Maritime Commission has made 
in bearing metals. By changing from a tin base to 

lead base babbitt, a saving of 450 long tons of tin 

er year was made; and:by substituting “composi- 
on M” oe metal for “composition G” a saving 
f 1500 tons of primary copper was accomplished. 

In the field of simplification an outstanding ex- 

nple was the schedule for incandescent lamps, which 

luced the number of types from 3500 to 1700, 

ecting a yeatly saving of 35,000 lbs.’ of solder, 

)0 Ibs. of tungsten, and 1,200,000 man-hours of 

Of. 

Standardization and interchangeability are of spe- 
| importance in all equipment for armed forces. 
notable case is that of air-cooled internal com- 
tion engines. Repair parts were reduced 40 per 
nt, and basic models by 50 per cent. As approxi- 
tely 650,000 of these engines will be produced in 
i3, the savings in inventories alone will be very 
stantial. 

Alternate specifications have been a major activity 

the War Production Board for almost 2 yrs. De- 
veloped in cooperation with the Army, Navy and 
other Government Departments with the support of 
industry's outstanding engineers, Alternate Specifica- 
tions made it possible to conserve thousands of tons of 
critical materials without weakening the effectiveness 
of the end product—whether it be the steel used in a 
ship or the ribbon used in the office worker's type- 
writer, 

To date 575 Emergency Alternate Federal Specifi- 
cations and Amendments have been completed by 71 
Federal Specification Committees. 

In developing its program of conservation of criti- 
cal materials, facilities and manpower, the Conserva- 
tion Division of the War Production Board has had 
one all-important purpose; to help win the war in 
the shortest possible time. While materials and man- 
power are essential and invaluable, time is the most 
important of all factors, and substitution, down-grad- 
ing, simplification, standardization and specifications, 
all save time. 

Many of the accomplishments achieved by these 
unique techniques are of permanent value and will 
be of inestimable help in our post-war problems of 
telief and rehabilitation of the war-torn countries. 


Process steps in the manufacture of the Murray 
welded shell. (Courtesy: Army Ordnance Dept.) 
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squeezing-out and corrosion. 


TYPE OF TRADE NAME OR NOMINAL OUTSTANDING APPLICATIONS MANUFACTURER 
MATERIAL DESIGNATION COMPOSITION CHARACTERISTICS 
Cerrotru Bismuth Low melting point, good For most exact duplication Cerro de Pasco 
base strength, virtually no met of surface detail or dimen- Copper Corp. 
alloy shrinkage after casting and sion in mold work, layout, 
aging. die mounting, grouting, etc. 
Chace 772 Over Resistivity 1050 ohms per Low-temperature resistors, W.M.Chace Co, 
70 Mn cmf., high thermal expan- thermostatic devices, instru- 
sion, good damping and ments, etc. 
tensile properties. 
Elkonium 23, Ag-base No. 23 has low contact re- Electrical contacts. P. R. Mallory & 
25 and 117 sistance; No. 25 is non-weld- Co., Inc. 

ing on inrush currents; No. 

117 resists transfer and stick- 

ing. 
Nada NT-2 87 Cu, 4.75 

Sn, 0.75 Pb, 

3.25 Ni, 4.25 Zn Low-tin bronzes with prop- High-strength, corrosion-re- Nassau Smelting 
erties equal to high-tin sistant sand castings. and Refining Co, 
bronzes like 88-8-4 (Govt. 

Nada NT-3 87 Cu, 4.75 Sn, ~“G" Bronze). 
0.75 Pb, 2.25 Ni. 
5.25 Zn 
NBM Silver Pb-base, Similar to tin babbitts: re- Replacement for tin National 
NON-FERROUS Babbitt contains Ag tains hardness at high tem- babbitts. Bearing Metals 
ALLOYS peratures, bonds well, resists Corp. 














Plast-Silicon 97 Si Fineness and uniformity of Incendiaries and Plastic Metals, 
Powder the powder. pyrotechnics. Inc. 
R-301 24 S clad with a Corrosion resistance com- Aircraft components. Reynolds 
new Al- bined with extra strength. Metals Co. 
Cu-Mg alloy 
Revere Alloys Magnesium-base Light weight, strength, ma- Aircraft and engine parts; Revere Co; >er 
M, FS-1 and J-1 sheet, plate chinability. vehicles; rapidly-moving ma- and Brass ' 1¢,; 
chinery; portable tools; office Magnesiur and 
equipment. Aluminum Div. 
Revere 24ST, Aluminum 24ST has highest strength, Structural aircraft members; 


52SO, 61ST 


alloy tubing 


52SO best corrosion resist- 
ance. 


gasoline, oil and hydraulic 
lines. 





Revere Nos. 
436, 437, 439 


Aluminum 
bronze rods 
(436 contains Si) 


High strength alloys. Tensile 
of cold drawn 437 exceeds 
minimum of AMS 4630-A. 


Aircraft fittings, pole line 
hardware, etc. No. 439 for 
high-strength forgings. 


Revere Copper 
and Brass, Inc. 





Tantung G2 


Co-Cr with 
carbides of 
W, Ta and Cb 


Harder than Tantung G. 


Used successfully in machin- 
ing aluminum and magne- 
sium alloys. 


SNE A AE RS RINNE TT LE TT TT «AT 




















Vascoloy- Ramet 
Corp.; Fansteel 
Metallurgical 
Corp. 

















Alloy 112 Mostly W Forgeable; high specific Rotors, gyroscope parts, etc. 
gravity. 
Alloys 114,114A; Mostly W-Ag High conductivity. Electrical contacts. 
Type ST 
Alloys 114,114A; Mostly W-Cu High conductivity. Electrical contacts. 
Type CT Callite 
Tungsten 
POWDER Tree 119, 119A; Mostly Mo-Ag High conductivity. , Electrical contacts. Corp. 
METALLURGY ‘ 
PRODUCTS _ Alloys 119, 119A; Mostly Mo-Cu High conductivity. Electrical contacts. 
. Type CT 
Alloy 125-9 Mostly W Spec. gravity: 19.2. Contacts and other parts. 
Alloy 225-9 Mostly Mo Special electrical properties. Contacts and other parts. 
Brass Powder 60/40 to Good physicals plus corro- For making strong, dense or The New Jets7 
90/10 Cu-Zn sion resistance. porous compacts. Zinc Co. 
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Elkonite 97.5 and 95 Ag, Resistance to welding under Electrical contacts. 
Ds52, D53 Bal. CdO heavy electrical loads. 
Elkonite Ag-WC Resistance to arcing. Electrical contacts. P. R. Mallory & 
G-12 Co., Ine. 
Elkonite D-916 WC base Very wear resistant. Electrical contacts. 
Kennametal Tungsten-Tit- Strong grade 91.5 RA hard- Tool tips for roughing steel 
K2S anium carbide ness. Good abrasion resist- castings and cast iron. 
ance; moderate crater resist- 
. ance. 
_ Kennametal Tungsten carbide 92.2 RA hardness. Good Tool tips for general use on Kennametal, Inc. 
K6 abrasion resistance; moderate cast iron, softer metals, 
impact strength. plastics. 
Pomet 117-B 95 Cu, 5 Sn Good density, wearing prop- For electrical and mechanical 
bronze erties, machinability and instrument parts at low cost. 
POWDER ductility. 
METALLURGY Powder 
PRODUCTS Pomet 127 70 Cu, 30 Zn Good ductility, machinabil- Mechanical parts weighing Metallurgy _ 
brass ity, finishability. Can be up to 2 oz. Corp., Division 
plated if necessary. of General 
Bronze Corp. 
Pomet 300 Pure iron Magnetic properties ap- Pole pieces in indicating in- 
proaching those of soft struments and other equip- 
iron. ment, 
i Plast-Sponge 98 Fe Compressibility and Bearings and mechanical Plastic Metals, 
Powder uniformity. parts generally. Inc 
Silver Powder 99.8 Ag, High purity, precipitated For molding electrical con- Columbia 
crystalline or powders; available in both tacts, refractory metal com- Silver 
amorphous fine and coarser meshes. positions, parts, etc. Products 
Tungsten XXX-A 99.95 W Very fine size (90% below Manufacture of 
Powder 1 micron) and lot-to-lot uni- carbide tools. . 
formity. Reduction and 
Refining Co. 
: Tungsten 99.9+W Uniformity of particle size. Electronics materials. 
%. XX powder 
TYPE TRADE NAME OR NATURE OUTSTANDING APPLICATIONS MANUFACTURER 
MATES DESIGNATION CHARACTERISTICS 
Ceratherm Stoneware Resistance to thermal shock ‘Tanks, jars, pots, fans, U. S. Stoneware. 
and corrosion. pumps, etc. Company 
Durashield Laminated Can be die cut, stamped and Alternate for brass and Plastic 
plastic drilled; withstands tempera- bronze in nameplates, tool Fabricators, Inc. 
tures of 200° F. checks, etc., on ships and 
machines. 
Karbate Impervious High resistance to chemical Globe valves for highly National 
graphite attack and thermal shock. corrosive liquids. Carbon Co., Inc. 
Insidline Amosite and A metal-retained insulating Process-industries Baldwin- 
diatom earth block lining. Permits pipe equipment linings. Hill Co. 
mixture to carry pressure at high tem- 
peratures. 
NON-METALLIC Lucite, Methyl metha- A molded transparent ther- Flying light lenses, medical Plastics Dept., 


MATERIALS OF 





CONSTRUCTION 


Heat-Resistant 


crylate molding 
powder 


moplastic of higher heat 
stability than ordinary 
Lucite. 


instruments, switchboard 


color caps. 


E. I. duPont de 
Nemours & Co. 





Lumarith E.C. 


Ethyl cellulose 
plastic 


Dimensional stability, high 
impact strength, good engi- 
neering properties. 


Molded parts that must be 
both light and strong. 


Ceianese 
Celluloid Corp. 





Melmac 
1077 





Melmac 
P-3020 and 
P-3024 





Melmac 
P-592 and 
S-6003 


Melamine 
formaldehyde 
molding 


Water resistance and color. 


Buttons, tableware. 





compounds; 

1077 with alpha 
cellulose filler; 
P3020 and P3024 


Water resistance, flexure 
strength, arc resistance, 
dielectric strength. 


Switch parts, circuit break- 
ers, food trays, etc. 





with chopped 
fabric filler, and 

P-592 and $-6003 
with mineral filler 


Arc resistance, dielectric 
strength, heat resistance. 


Electrical insulating parts, 
ignition parts, etc. 


American 
Cyanamid Co. 
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TRADE NAME OR 
DESIGNATION 


NATURE OUTSTANDING 


CHARACTERISTICS 


APPLICATIONS 


MANUFACTURER 





NON-METALLIC 
MATERIALS OF 
CONSTRUCTION 


DESIGN 
FINISHES 
AND 
COATINGS 





Nylon 
FM-1 


Injection-molding 


. Good mechanical p 
powder 


toughness, high softening 
temperatures under load. 
Low sp. gravity. 


ies, On complete allocation. Used 


for spools for aircraft instru- 
ments, switchette housing, 
etc. 


i 


Plastics Dept., 
E. I. du Pont de 
Nemours & Co, 





Plast-O-Ply 


Acid and alkali resistant. 
Non-conducting. Can be 
quickly installed. 


Duplex: 
Synthetic rubber 
plus resins 


Chemical tank linings for 
pickling, electro plating and 
anodizing. 


Heil 
Engineering Co, 





Textolite 
No. 11,500 


Phenolic 


Laminated sheets of high 
resin fabric 


flexibility. 


Rotor slot linings. 


— 


General Electric 
Co., Plastics Diy, 





Textolite 
No. 1420 


Phenolic 


Cast filled plastic materials, 
resin 


rapid curing. 


Gage blocks, stretch dies, 
form blocks, jigs. 


—, 


General Electric 
Co., Plastics Diy, 





Tylox 


7986 


Coupling Ease of application. 


lacquer Can be baked at 250-275° F. 


for 1 hr. 


Pipe couplings. 


Composition Company 
Alaka Nitrocellulose High resistance to solvents. Sprayed on coatings. 





Alaka 
F 183 


Black wrinkle 


Excellent wrinkle formation, 
finish 


though non-critical oil is 
used. 


Spray coatings on instru- 
ments and other equipment. 


— 


U. S. Stoneware 





Lacquer and 
Chemical Corp, 





Alronox 


Blackener 


Non-electrolytic, fast 212°F. 
for zinc 


process. Gives dull, dense, 
black, adherent, corrosion- 
resistant coating. 


Blackening zinc and zinc al- 
loy die castings, parts and 
surfaces. 


Alrose 
Chemical Co. 





Amercoat 


33 


Synthetic 


Liquid thermoplastic, applied 
coating " 


by spray or brush. Combina- 
tion of inert resins. 


Corrosion protection of 
metal, concrete, wood, 
machinery, etc. 


American Pipe 
and Cons: ruction 
Co. 





Anozinc 


Anodic oxide 


C Improves corrosion resist- 
on zinc 


ance and appearance. 
Black and yellow. 


Used on zinc coatings on 
steel and other metals. 


United 


Chromiu, Ine, 








Anti- 
Corrode 


Rust-preventing 
coatings 


Provides a durable corrosion- 
protecting film for ferrous 
and nonferrous metals. 


Made in types for spraying, 
dipping, brushing and 
baking. 


Cities Se: vice 
Oil Co. 





Carbozite 
Overseas 


Rust-protecting 


Brushed, dipped or sprayed. 
film 


Dries in 30 min. Easily re- 
moved by naphtha. 


For protecting metal parts or 
equipment in storage or ship- 
ment overseas. 


Carbozi 
Corp. 





Copper and 
Brass 
Black 


Chemical Dull black, integral surface 
blackening film. 
treatment 


Small brass and copper parts. 


Mitche! 
Bradford 
Chemical Co, 





Cosmoline 
805 


Rust-inhibiting 


Neutralizes perspiration 
mineral oil 


from hands handling 
steel parts. 


Protection of steel parts in 
process within a plant. 





Cosmoline 
Brilco 
Grade III 


Displaces water by virtue of 
fast wetting properties. 
Leaves 0.0003 in. film. 


Polar-type 
reconditioner 


Reconditioning parts ex- 
posed to sea water; pro- 
tection of parts between 
machinings. 


E, F. Houghton 
& Co. 





Cronak 


Basic Cr chromate Adherent film; retards corro- 
treatment for Zn sion in conditions of slow 
and Cd drying, condensation, etc. 


Zinc and cadmium-plated 


carburetors, ordnance parts, 


instruments, etc. 


—— 


The New Jersey 
Zinc Co., licensor 





Durofilm 


Polar base in a 


Durable, rust-protecting, 
volatile solvent 


either indoors or out. - 


For long time protection of 


parts and machinery. 


—— 


F. E. Anderson 
Oil Co. 





Grey 
No. 102 


Zinc dust 


Dull gray, resists water and 
base paint 


corrosion. 


Chiefly on the inside of cold 


water tanks aboard ship. 


wd 


Thurmalox ©. 





Indium Plating Baths: 
Cy-An-In, Dex-Sol-In, Fam-Sul-In, 
Flo-Bor-In, Flo-Sil-In 


Specially compounded plat- 
ing solutions for indium 
coatings of controlled 


quality. 


Bearings, propeller blades, 
etc. 


—— as 


The Indium 
Corp. of 
America 


—— oa 





Iridite 


Bichromate 
solution 


Produces an olive-drab coat- 
ings withstands over 200 hrs. 
t spray. 


Zinc and cadmium surfaced 
parts. 


Rheem Reseatth 
Products, Ine. 


———— 
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TYPE OF TRADE NAME OR NATURE . OUTSTANDING APPLICATIONS MANUFACTURER 
MATERIAL DESIGNATION CHARACTERISTICS 
Lead-Lined Sheet lead and Absorbs X-rays and serves Worker-protection in X-ray Bar Ray 
Steel sheet steel as protective material with rooms. Products, Inc. 
a finished surface. 
Lead-Sealed Lead-coated Lead alloy coating provides Duct work, farm and poultry Continental 
steel ideal surface for painting. equipment, etc. Steel Corp. 
Withstands forming opera- 
tions. 
Lustre Blackening Used as a molten bath for Coloring steel parts black. A. F. Holden Co. 
Black salt coloring. Breakdown is very 
slow. 

Magnesodizing Magnesium Alkaline process, A.C. or Protecting magnesium parts, Colonial 
anodizing _D.C., short time cycle. Good and as a paint base. Alloys Co. 
process corrosion protection; can be 

dye-colored. 

Meta-Clad Heat-resistant Protects ferrous metals from Brushed or sprayed on boiler, Armor Clad Co. 
coating oxidation and destruction by tubes, tuyeres, etc. 

fuel ingredients. 

N.C. Crystal Black Made from currently avail- Instruments, ornamental Hilo Varnish 
crystal able materials. Sprayed and finishes, etc. Corp. 
finish baked onto work. 

Nukem Phenol-Form- Dries in 15 min., without Hoods, ducts, structural Nukem 

Enamel aldehyde baking. Comes in range of work, etc. Products Corp. 
coating colors. 

Pebble-Tex Rough black Lustreless, pebbly-texture Radio equipment parts, in- Egyptian 
coating finish. Usually applied over strument panels, fire control, Lacquer 

a primer. etc. Mfg. Co. 

Pennsalt Lead Uses fluoborate iron for elec- Plating aero engine bearings; Penna. Salt 

LF 42 plating tro deposition of lead. barrel plating nuts, bolts; Mfg. Co. 
solution substitute for cadmium 

DESION and zinc. 
FINISHES : re , : 

Permite Lacquer Red ammunition lacquer; Sprayed coatings on Aluminum 
AND B. L. 109 for Navy dries in 3 min., has perfect projectiles. Industries, Inc. 
COA! INGS Spec. O.S. 1351 adhesion, good coverage. 

Poroseal Non-organic Resists heat, corrosion, abra- For severe-service finishes. Pemco Corp. 
coating sion, acids, solvents. Pro- 

duced in many colors. 

Quaker Rust-preventing 346 gives clean, dry film; Combined cleaning and rust- Quaker 

Ferrocote oils and chemicals 360 clean, soft, adhesive film. proofing of steel parts. Chemical 

346 and 360 Both easy to remove. Products Corp. 





Redi-Paint 


Paint-base for 
galvanized iron 


Passivates galvanized sur- 
face, gives it roughened 
toothy surface that holds 
paint. 


Applied by hand or tank 


immersion. 


Turco 
Products, Inc. 




















Rip-pl “A” Black “A” is non-priority, pro- Sprayed-and-baked-on Hilo Varnish 

and “D” ripple duces medium, glossy design. finishes for instruments, Corp. 
finishes “D” (on priority) has medi- radio parts, etc. 

um-fine dull pattern. 

Rust Avoid Polar base Water-displacing rust pre- 214D protects parts indoors. F. E. Anderson 

214D and 332 in a volatile ventives. 332 developed for use after Oil Co. 
solvent blackening. 

Silco Inorganic Sprayed-on; provides resist- Finishing stone parts, Mitchell- 
(vitreous) ance to corrosion, abrasion exhaust manifolds, Bradford 
coating and heat. ovens, etc. Chemical Co. 

Stanorust Rust preventive; A naphtha-base compound Indoor storage and protec- Standard Oil 

3-D polar type inhibiting fingerprint tion of steel parts during Co. CIndiana) 

corrosion, processing. 

Sterling Insulating Flame-resistant varnish; For class B high-temperature Sterling 

Flame- Varnish mechanically strong, will insulation; e.g. windings of Varnish Co. 

Resisting not melt or resoften. large electrical units. 

Sublan Rust-protecting A low-priced lanoline sub- Protective coating for Glyco Products 
paste stitute with anti-corrosion metal parts. Co., Inc. 





properties. 
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Turco Black Comes in powder form; pro- Spark plug shells, ordnance 
L-712 Oxide duces blue or black oxide parts, etc. 
finish on steel. 
Turco 
Turco Rust A liquid. Produces dry Protecting metal parts from Products, Inc. 
Rust preventive erm rust protecting rust in outdoor storage. 
Im. 
DESIGN Avert m 2 
FINISHES Unichrome Zinc plating Produces smooth, fine- Zinc plating on all metals United 
AND Alkaline bath grained zinc deposits at commonly plated. Chromium, Inc, 
COATINGS Zinc high speed. 
Wax “Soluble” Readily removable Protective coating for Glyco Products 
$254 wax by water. aluminum castings. Co., Inc. 
Zinc Blackener Produces dull, black finish Ordnance and other zinc or Méitchell- 
Black for zinc on zinc and zinc alloy die zinc-surfaced parts required Bradford 
castings. to be black. Chemical Co. 
| 
Developments among metal-processing materials have come so fast in 1943 that this section 
of M&A’s “New Materials” Table is more than twice as long as the corresponding section 
published in our Annual Engineering Review issue of a year ago. Because of its new length, we 
have sought to facilitate the reader's use of the section by subdividing it into groups of mate- 
rials according to the type of process in which the materials are used. These process-groups are 
MACHINING AND METAL-WORKING @ CLEANING AND FINISHING ¢ HEAT TREATING @¢ MELTING AND CASTING 
REFRACTORIES AND INSULATION @ WELDING, BRAZING, SOLDERING AND CEMENTING 
TYPE OF TRADE NAME OR NATURE OUTSTANDING APPLICATIONS MANUFACTL “ER 
MATERIAL DESIGNATION CHARACTERISTICS 
Acme Purple Semi-transparent fast-drying. Brushed on sheet metal, the Acme Wh 
Layout Dye Soluble in denatured alcohol. purple die may be scribed fot Lead & Co! r 
Dye layout, the scribed lines be- Works 
ing very clear. 
Ad-Lea-Sive Polishing Blue base, applied in bar Improving life and perform- The Lea 
Wheel form to wheel by friction. ance of polishing com- Mfg. Co. 
Sizing pounds, 
Cut-Aid Cutting Compounded petroleum oil; Machining of aluminum, Gulf Oil Corp. 
Oil gives improved finish and magnesium and other Gulf Refining 
tool life. nonferrous metals. Co. 
Cut-Max Cutting Straight mineral base; thin, For all machining of magne- E. F. Houghton 
H. S. Oil colorless, high heat absorp- sium where a cutting oil is & Co. 
tion and flash point. needed. 
DC 50 Cutting Active sulfurized-base; non- Machining of steel, stainless 
Oil corrosive to steel and copper steel and other tough metals. 
, alloys. 
Materials for Diversey Corp. 
MACHINING DC 52 Forming Non-corrosive, easy to apply Forming operations on alu- 
AND Compound and remove. Best on alumi- minum and its alloys. 
METAL-WORKING num. ae 
Flexo Forming Synthetic wax with lubricat- Lubrication and rust preven- Glyco Products 
Wax C Wax ing properties and reducing tion of nickel alloy stamp- Co., Inc. 
action on oxides. ings. 
G-S-R Forming Vegetable oils, water solu- Drawing, stamping and 
No. 68 Compound ble; easy to clean and emul- forming of aluminum air- 
sify. , craft parts. 
G-S-R Cutting Straight, sulphurized; clear, Machining and cutting of 
No. 81-A oil transparent, highly active. various metals. 
G. S. Rogers 
G-S-R Cutting Sulphur-chlorine concen- Additive to ready-mixed oils & Co. 
No. 82 oil trate; mixes cold, imparts or as straight cutting-oil 
concentrate €.p. virtues to cutting oils. base. 
G-S-R Soluble Transparent; odorless emul- Grinding, machining and 
No. 84 cutting sion with low surface tension cutting of metals. 
oil that betters finish and tool 


life. 
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OUTSTANDING APPLICATIONS MANUFACTURER 
MATERIAL DESIGNATION CHARACTERISTICS 
Hot Forgi Forging Graphited mineral oil; gives Forging aluminum and E. F. Houghton 
Agent 348 ubricant superior protection to forg- magnesium alloys. & Co. 
ing dies. 
Jessop Tool Water-hardening tool steel = Battering tools. Jessop 
RT steel with heat-treated ts. of Steel Co. 
323,000 p.s.i. and 4-5% 
elong. 
Kennametal Carbide Tungsten-titanium carbide Tool tips for roughing cuts 
Grade K2S tools with extra high strength on iron and steel castings. 
but moderate water 
resistance. Kennametal, 
Inc. 
Kennametal Carbide Straight tungsten carbide; Tool tips for machining cast 
Grade K6 tools extra hardness, but only iron, non-ferrous metals, etc. 
moderate impact strength. 
Microgrind Grinding Contains no oil or soap; All precision grinding and Quaker 
No. 132 compound keeps wheels clean; drops super-finishing. Chemical 
chip rapidly. Products Corp. 
Mater icls for SCO 5 Cutting Transparent sulphur- Threading and tapping. Apex Alkali 
MACH NING SCO 10 oils chloride, high-pressure oils. Products Co. 
SCO 20 
AND SCO 30 
META’ WORKING — 
Secomet Grinding- Diamond-bonded (resin Special for carbide tools, h.s. J. K. Smit & 
wheel bond with metal filler); steels, etc. All grinding Sons, Inc 
material Fast cutting, high finish. operations 
Tool Kool Cutting Super-fatted — emulsifier All machining operations, Quaker 
No. 20 fluid base and waxes and mineral even those for which only Chemical | 
oil. Outstanding wetting out, straight oils were once used. Products Corp. 
cooling and lubricating 
properties. 
Vegicut A Cutting Increased oiliness, copious Cover as a group the whole National Oil 
Vegicut B oils wetting and cooling ability; range of machining Products Co. 
Vegisol resist rusting and rancidity. operations. 
Vegisulph 
Winsor Cutting Incorporates a heavy-duty Méiilling, thread-milling, F, E. Anderson 
Super Kut oil cutting oil in water to give drilling, reaming, turning, Oil Co. 
Soluble No. 3 an emulsion that cuts like etc. 
oil and cools like water. 
WS-101 Cutting Transparent, non-rusting. Grinding, threading, tap- Apex Alkali 
WS-102 oils 








ping, etc. 


WS-103 


Products Co. 









































Aluminum Cleaning Rapid, uniform, harmless to Especially adaptable for Mitchell- 
Cleaners solutions surface aluminum cleaning Bradford 
1, 2 and 3 Chemical Co. 
B.C.F. Copper Addition agent increases the Copper electro-type printing Electroplating 
plating hardness of copper plate, plates. Div., E. I. du 
additive permits thinner deposits. Pont de Nemours 
& Co., Inc. 
Bunatol Plating Gives tough, adhesive coat- Especially designed for ano- Nelson J. 
rack ing that is flexible and does dizing by either sulfuric or Quinn Co. 
insulation not crack when clips are chromic processes. 
flexed. 
‘ Cleaners Alkaline Contain surface-active ma- No. 100 for anodic cleaning Enthone Co. 
Materials for 57 and 100 cleaners terials. Fast acting with high of steel; No. 57 for removing 
CLEANING rinsability. zinc chloride fluxes. 
AND 
FINISHING Consisto-Weld Spot-welding Uniformly etches aluminum Spot welding of aluminum Turco 
pre-cleaner to be spot-welded without in aircraft and elsewhere. Products, Inc. 
damage to metal. 
D-C No. 16 Emulsifiable Safe; leaves temporary rust- Emulsion cleaning of iron 
solvent proofing film. and steel parts. 
D-C No. 1 Acid Safe, non-critical; attacks Removing oxide film before Diversey Corp. 
cleaner aluminum oxide. spot welding aluminum. 
D-C No. 12 Alkaline Electro cleaner for use with Preparing surfaces for elec- 
| ' cleaner reverse or d.c. No foam tro plating. 
Ses blanket. 
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CLEANING 
AND 
FINISHING 


Deox- 


' Aluminum 


Water-solution dip-cleans 
aluminum without etching 
underlying metal. 


Used on all alloys; leaves 
protective coating on; 
used as anodizing rack strip- 


per. 


— 


Colonial 
Alloys Co. 





Acid 
cleaner 


Cleans and forms rust-resist- 
ing coating at same time. 
Good paint bond. 


Cleaning eno oD me and 
other stee 
painting. 





Diversey 
Aluminum 
Cleaner 


Alkaline 
cleaner 


Powerful but non-corrosive 
cleaner for aluminum and its 
alloys. 


Cleaning before spot-weld- 
ing, anodizing and painting. 





Enthone 
Emulsion 
Cleaners 


Solvents 
plus 
emulsifiers 


Contain penetrants. Rapidly 
remove oil and solid dirt 
from all metals. 


Cleaning badly contaminated 
metals. 


Enthone Co. 





Fas-Tin 
and No. 20 


Hot-tinning 
fluxes 


Fluxes for hot-dipped coat- 
ings high in lead and low in 
tin and zinc. 


Fas-Tin for 500-750° F.; 
No. 20 for 800-850° F. 


Hanson- 
Van Winkle. 
Munning Co. 





Oakite 
No. 86 


Acid 


cleaner 


Efficient degreaser; lightly 
etches steel, provides base 
for paint; leaves rust-protect- 
ing coating. 


Preparing shells, switch- 
boxes, powder cans, radio 
chassis, etc. for painting. 


Oakite 
Products, Inc. 





Materials for 


Pennsalt 
A-10 


Alkaline 
detergent 


Mild alkaline action. Cleans 
metals without harming the 
surface. 


Spray type power washing of 
aluminum and other non- 
ferrous metals. 





Pennsalt 
E. C. No. 2, 
E. C. No. 10 


Emulsion 
cleaners 


E.C. 2 is a concentrate; can 
be extended with kerosene. 
E.C. 10 can be applied cold; 
very efficient. 


Pre cleaners before alkaline 
cleaning and painting. E.C. 
2 also a rust inhibitor. 





Pennsalt 
P. M. No. 40 


Pickling 
agent 


Acid-soluble, highly stable. 
Reduces acid consumption, 
metal loss. Good in low con- 
centrations. 


In both sulphuric and muri- 
atic acid pickling of iron, 
steel, 


Special 
Chemica!: Div,, | 
Pennsylv nia 
Salt Mfg Co, 





Prosolv B 


Electro- 
cleaner 


Deeply . penetrating; gives 
chemically clean surface. 


Cleans and strips tin in Bul- 
lard-Dunn cleaning and in 
plating processes. 


Turco 
Produc 





Solventol 


Cleaner and 
conditioner 


Removes smut, dirt, abra- 
sives and lead; protects 
against finger marks; pre- 
vents rust. 


Cleaning and rust protection 
of metal parts. 


Solvent: 
Chemi« 
Produ: - 





Turco 
Skinner 


Paint 
remover 


Water-soluble, non-inflam- 
mable liquid. 


Removing paint from air- 
craft and marine surfaces 
and all metals. 


Turco 
Products, Ine. 





Unichrome 
Coating 202 


Rack 
insulation 


Resists acids, alkalies and 
anodizing solutions. 


Insulation of plating racks. 





Unichrome 
Stop-off 311 


Plating 
stop-off 


Resists boiling cleaners, acid 
dips and hot plating baths. 


Stop-off of work being 
plated. 





Unichrome 
Stop-off 323 


Rack 
insulation 


Quick drying. same peeled 


off after use. 


Insulation of plating racks, 
especially for hard 
chromium, 


United 
Chromium, 
Inc. 








Ce ee al 


No. 200 Mineral More rapid quench than Quenching of N.E. steels. Park Chemical | 
Quenching Oil oil conventional oils. Corp. 
, _ 


Used with gas carburizing Gas carburizing of steel Ecco Chemical | 
furnaces, to give any de- parts. Corp. 
sired case depth. 





Materials for Alcarb Fluid 
HEAT case 


TREATING hardener a 


Develops unusually high Salt bath hardening of alloy A.F. Holden © 
physicals in steels treated. _ steels. 





Liquid bath 
hardener 
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TYPE OF TRADE NAME OR NATURE OUTSTANDING APPLICATIONS MANUFACTURER 
DESIGNATION CHARACTERISTICS 
G-S-R Pack Light weight, minimum dust, Case hardening of wear-re- 
No. 15 carburizer fast penetration. sisting steel parts. 
G-S-R Quenching oil Contains inhibitor. Maxi- Quenching N.E. steels, 
No. 20-B mum cooling properties per- heavy pins, forgings, etc. 
mit fastest quenching. 
G. S. Rogers 
G-S-R Liquid An activated, one-bath mix- Liquid carburizing of gears, a. 
No. 38 bath ture, forms own carbon cov- pins and bushings. 
carburizer er; fast; low drag out. 
G-S-R Neutral Chiefly a nitrate bath with Heat treating of aluminum 
No. 39-B salt bath freedom from metal attack. alloy aircraft sheets and parts. 
Insulite Stop-off Metallic-base paste. Neutral- For selective carburizing of 
paint izes effect of carburizing at- steel parts. 
mosphere on coated sections. 
: ° , eA E. F. 
Mar-Temp Quenching Molten at 400° F. Rapid For “interrupted” quench- x» é: ustaemee 
salt quench thru critical zone; ing from hardening tempera- . 
stable, no sludging. ture into molten salt—used 
for distortion-less quenching 
of lean alloy steels. 
Nitron Cyanide A heat treating salt that pro- Forcase-hardeninghighspeed Ecco Chemical 
Materials for bath vides a rapid, light ultra- cutting tools—200% increase Corp. 
HEAT hard case. in life. 
TREA™'NG : 
No-Kase Stop-off Both are metal pigments in organic vehicles for selective Park Chemical 
No-Tride paints case-hardening. Co. 
No-Kase gives positive protection against carburizing in 
liquid baths, No Tride against nitriding in ammonia atmos- 
pheres. 
Nu-Carb Pack Non-burning coke base. Re- Pot carburizing of steel parts. E. F. Houghton 
carburizer used with minimum replen- & Co. 
ishment. 
Quenchol Quenching oils Refined petroleum oils, with All oil quenching and tem- Sinclair Refining 


excellent quenching and tem- 
pering properties. 


pering operations. 


Co. 





Satin Finish 


Protective copper 
plating 


Plating process to protect 
tools and parts from scaling, 
decarburization, etc. during 
hardening. 


Heat treatment of high speed 
steel. 


Alfred Heller 
Heat Treating Co. 





Speed Nitride 


Salt and gas 


Salts bath and gas used to- 
gether for rapid nitriding. 


Nitriding steel parts. 


A. F. Holden Co. 





Super-Quench 


Quenching oil 


Provides a rapid quench, 
maximum physicals, mini- 
mum distortion. 


A series of fluxes for puri- 
fying, degasing, dedrossing, 
deoxidizing all commercial 
metals, 


All types of quenching oper- 
ations. 


Refining aluminum alloys, 
copper alloys, nickel alloys, 
cast iron, steel, scrap and 
drosses, etc. 


Gulf Oil Corp.; 
Gulf Refining Co. 


| as 
A.B.C. Foundrates Refining fluxes 


American-British 
Chemical Sup- 
plies, Inc. 





Foseco Aluminum 


Refining agent 


Degases and refines grain of 
aluminum castings. 


Aluminum alloy castings. 





Refining agent 


Purifies, degases and im- 
proves copper alloys. 


Gun metal, tin bronzes, etc. 





Core dressing 


Has porous enamel finish. 
Produces clean castings. 


Both nonferrous and ferrous 
castings. 


Foundry Services, 
Inc. 





De-Gaser 
Materials for Foseco “R6" 
MELTING 
AND 
CASTING Foseco Corecoats 
Grainal 
Nos. 1, 6 and 27 


Intensifiers for 
steel 


Addition agents to increase 
the hardenability of steels. 
No. 27 contains no vana- 
dium. 


Various grades of low-alloy 
steels. 


Vanadium Corp. 
of America 





Hy-Ten 





Oilless core 
binders 


Powder; reduces core-baki 
time, improves finish; col- 
lapses rapidly. 


Types for cores for i 
steel and nonferrous couhas 


E. F. Houghton 
& Co, 














TYPE OF 
MATERIAL 


TRADE NAME OR 
DESIGNATION 


NATURE OUTSTANDING 


CHARACTERISTICS 


APPLICATIONS MANUFACTURER 





National Riser Graphite riser 


Readily soluble in the riser 
Rods rods 


Risers for all types of steel National Carbon 
metal, 


castings. Co., Inc. 


Materials for 
MELTING 
AND 
CASTING 


a 








99.95% iron briquets made 


Plast-Iron Melting Pure iron Melting stock for high grade Plastic Metals, 
by direct reduction. 


Stock steels and alloys. Inc. 
Close Pore Aluminum silicate High resistance to both heat Ceramic pots. A. F. Holden ‘ 
and chemicals. Co. 





Ironton Nojoint Ramming 


Plastic ramming refractory. 
refractory 


Lining receiving, 
desulfurizing ladles. 


Ironton Fire 
Brick Co. 


mixing, 





Magnehearth Ramming mix Dead-burned magnesite Open hearth and electric fur- General 

















AND 


Materials for 
WELDING, 
BRAZING, 
SOLDERING, 
CEMENTING 





REFRACTORIES 


(80% MgO) with bond. Ac- 
curate grain sizing, density 
of about 170 Ibs./ft.* 


nace bottoms and bottom 
patching. 


Refractories Co, 





INSULATION 


Taylor Zircon 


Zircon refractory 
products 


64% ZrO., 34-SiO:. High 
refractoriness. Not ‘‘wet’’ by 
metallic aluminum or its 
dross. 


Bricks, shapes and cement 
for hearths, side walls of 
aluminum melting furnaces. 


Chas. Taylor 
Sons Co. 





Thermex 400 


Coating for 
furnace walls 


Protective coating for refrac- 
tory walls; prolongs furnace 
lining life. 


Brushed or sprayed on to 
furnace linings. 


— 


Armor Clad Co, 





Thurco No. 22 


Cyclewelding 


White gloss 
coating 


Resin bonding 


process 


Coats insulating materials; 
acts as a fire-retardant. 


Fast setting, mass-production, 
high-strength adhesive. 


For insulation, covering, in- 
sulation boards, etc. 


mma 


For cementing metals to each 
other and to nonmetals. 


Thurmalox ‘ 


Goodyear T .:e 
& Rubber C 
Chrysler C: 





Flo-Ez-Flux 


Welding flux 


Free-flowing flux; will not 
solidify or deteriorate. 


Gas welding wrought or cast 
aluminum alloys. 


Park Stewa 





Lloyd No. 6 


Soldering fluid 


Efficient action; aids lead- 
rich solders to flow into in- 
accessible places. 


Soldering zinc, lead and tin- 
coated sheet; copper alloys, 
steel, etc. 


Lloyd S. 
Johnson C 





Mag-na-Flo 


Welding flux 


Mixed into thin paste with 
water, painted on with brush. 


For gas welding magnesium 
alloy sheet or extrusions. 


Park Stew 





Matrix Duplex 
Compound 


Brazing material 


A mixture of flux and pow- 
dered brazing alloy. Paste is 
brushed on metals joined. 


Torch or furnace brazing of 
cutting tips to tool shanks. 


American 
Products 
Corp. 





Murex A 
Murex R-C 
Murex C-F 


Welding 
electrodes 





Type “A” is a mild steel electrode for a.c., all-position arc 
welding. “R-C” and “C-F” are low-alloy high-strength elec- 


trodes 


or repair of air-hardenable steel castings. 


Metal & Thermit | 
Corp. 





No-Spat 


Spatter removal 
aid 


Liquid. Brushed on area 
where weld spatter may fall, 
permits wiping off spatter 
later. 


All welding operations, espe- 
cially where reduction of 
spatter and saving of rod 
metal are important. 


meer | 


Midland Paint 
& Varnish Co, 





Reanite 


Synthetic cement 
for metals 


High bonding strength, ease 
of application, fast working. 


Joining metal, rubber and 
synthetic to metal. 


U. S. Stoneware 
Co. 





Scaiflux 21 


Silver brazing flux 


Fully active at 900°F., yet 
stable above 1650. High 
melting power, easily washed. 


All types of silver alloy braz- 
ing. 


Scaife Co. 





Silver Series 


Welding 
electrodes 


Hard-surfacing electrodes of 
unusually high hardness. 


Rebuilding and hard-facing 
cutting edges and tools. 


American Agile |¥ 
Corp. 





Tygonite 


Cement for metals 


Synthetic adhesive with high- 
strength, cold-setting bond. 


Cementing metal, rubber and 
synthetics to metal. 


a 


U. S. Stoneware 
Co. 





Unichrome 
Cements 
600 and 601 


Corrosion 
resisting 
cements 


600 is air-drying liquid, re- 
sists water and chemicals. 
601 is solid, applied after 
melting; resists acids, alkali. 


600 cements plastic insu- 
lants; 601 for smooth sur- 
faces, glass, metal, etc. 


United 


Chromium, 
Inc. 








W-26 


Arc welding 
electrode 


Deposits weld metal in ver- 
tical and overhead positions 
with a.c. 


Shipbuilding and other a.c. 
arc welding of mild steel to 
meet E-6011 spec, _ 


General Electtié | 
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Taking Rockwell “C” readings on the ground surface of a Jominy 
‘ hardenability testpiece. (Courtesy: Jos. T. Ryerson & Son, Inc.) 


Magnetic and Electrical inspec tion 
by R. R. Moore 


Chief Metallurgist, Naval Aircraft Factory, 
Philadelphia 


War time requirements have greatly emphasized 
the importance of rapid non-destructive methods of 
testing important and critical metal parts. The rapid 
and mammoth production of the war industries has 
been an outstanding incentive to the development of 
such types of tests. Test methods based on magnetic 
and electrical principles have been particularly valu- 
able in this field and considerable progress has been 
made in the extension of their use. 


A very important improvement in this field oc- 
curred with the introduction of the Magnaglo method 
of performing the well known Magnaflux test. 
Magnaglo operates on the same basic principle but 
the visibility of the indication is greatly improved 
when observed under ultra violet light because the 
special powder used in this method is treated to 
make it fluoresce under the action of the light. 
The particular advantage of Magnaglo is that in- 


METALS AND ALLOYS 











dications in dark holes, deep grooves, on blackened, 
scaly and rough surfaces are made inuch more readily 
visible; also very fine indications on normal surfaces 
that are difficult to see when developed under the 
standard Magnaflux method are readily apparent un- 
der Magnaglo. It has been the practice in some plants 
to coat rough forgings with a light coat of primer 
previous to Magnaflux to make the indications more 
readily visible. The use of the Magnaglo method 
eliminates the necessity for this operation. 

While inspection for defects in magnetic alloys 
is reasonably well covered by the Magnaflux method 
for many requirements, there is still a demand for 
a good practical method of locating defects in non- 
magnetic alloys. Various electrical methods have 
been proposed but few of them have gotten beyond 
the experimental stage. One of the most promising 
appears to be a recent modification of the Sperry 
electrical tubing tester announced a few years ago. 
This system, originally developed for steel tubes, 
has been advanced to the point where it has some 
ipplication in the non-ferrous field» Basically the de- 
tection of longitudinal defects is indicated by their 
ffect upon an alternating current induced in the al- 
oy under test. It can be used on solid bars as well as 

ibes and is applicable to magnetic steels and the 
on-magnetic stainless steels as well as non-ferrous 
netals. 

The method developed by the Magnetic Analysis 
orp. which has been in practical use for the last 
iS yrs., is constantly obtaining broader application. 
Chis method employs both magnetic and electrical 
rinciples and also utilizes the effect of the defect 
n an induced alternating current, but is generally 
nly applicable to magnetic alloys. 

An active demand has existed for a long time 


for a method that will identify or sort mixed stocks 
of steel bars, sheet or tubes. A recent electrical 
method sponsored by the Dravo Corp. is particularly 
adaptable to this type of work. It is based upon the 
principle of the thermocouple—that if two conduc- 
tors are connected in a circuit so that they have a 
mutual point of contact and the temperature of the 
point of contact is raised or lowered beyond the tem- 
perature of the two remaining junctions, an EMF 
will be generated if the conductors are of dissimilar 
chemical composition, 


In its simplest form, small bars to be sorted 
or identified are contacted at one end, and a heating 
current is passed through to create a rise in temper- 
ature at the junction. A sensitive instrument con- 
nected to the other ends of the bars indicates whether 
an EMF is developed. Combinations of bars that 
show no EMF are considered to be of the same 
chemical composition. 


Another very recent development in this field of 
sorting and identification is the Cyclograph yr 
sored by DuMont Laboratories. This methox 
test has been used to identify such properties as 
hardness, case depth, decarburization, stress gradients, 
etc. The method is based on core loss characteris 
tics as indicated at various frequencies 


ol 


By using several frequencies and plotting the 
results, it is possible to eliminate the effects of 
properties that are of no interest for the particular 
purpose at hand and might operate to counterbalance 
important properties. This instrument is extremely 
flexible and if successful promises to open up a wide 
field in non-destructive testing of finished parts 
to determine many of the properties that are now 
checked by destructive testing of samples. 





Mechanical Testing 
by H. S. Rawdon 


Bureau of Standards, Washington, D. C. 


The year 1943 was characterized by refinement 
of methods to promote greater production rather 
than by outstanding developments of new apparatus 
or methods. The desire to get the maximum amount 
of information by present methods has continued 
dominant. Many of the restricted reports of War 
Metallurgy Committee contain pertinent information 
on the general subject of this section. 

Hardness.—The microhardness tester (Knoop or 
Tukon) has been improved by an automatic device 
to eliminate loading error caused by beam inertia. Al- 
though mechanically operated hardness indentors 
are not new, improved forms are reflected in the 
claim that as many as 2400 determinations per hour 
are being made. Hardness conversion tables for 
steels have been covered by ASTM specifications 
and a comparable Federal specification is imminent. 
Despite condemnation of previous forms the portable 
hardness indentor will “not down.” A new form 
is proving useful for soft metals. 
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Tensile.-—The Tin Research Institute announced a 
new machine for testing metal foil in tension, free- 
dom from specimen tearing being the marked ad- 
vantage claimed. The commonly-used lap joint in 
testing soldered and welded sheet has an inherent 
fault, since truly axial loading is not attained. Bu- 
reau of Standards tests indicate a scarf joint to be 
far superior for solder testing. High-speed low- 
temperature tests at Watertown Arsenal have con- 
tinued to give valuable information on the effect of 
loading speed on tensile p-limit, ultimate tensile 
strength, and reduction of area. 

A small hand-operated tensile tester has found favor 
especially for spot-welded sheet aluminum-alloy. Study 
of tensile-elastic properties of work-hardened aircraft 
metals has continued at the Bureau of Standards for 
NACA, and for the same organization, the seldom- 
used bearing test for sheet metal (dimensional change 
in hole through which passes the loading pin) has 
given useful information for airplane design. The 
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deForest wire strain gage nas proved useful in de- 
termination of residual stresses in rather complex cast 
shapes. Compressive properties of sheet metal, an 
important subject in airplane design, can be de- 
termined on a single specimen supported by a simple 
device soon to be described by the Bureau of Stand- 
ards. 

Fatigue.—-By using the device just mentioned it is 
possible to determine endurance limit of sheet metal 
under axial tension-and-compression loading. A 
flexural fatigue test of sheet stainless steel following 
exposure corrosion has proved a satisfactory novel 
means of evaluating the effect of corrosion on this 
structural material. According to the ASTM Fatigue 
Research Committee, 1-in. diam. is critical in the size- 
vs.-endurance study. Increase beyond this diameter 
does not materially reduce the endurance limit of 
notched or plain specimens further. 

Creep.—Wide use has been made of stress-rupture 
tests to obtain design data quickly. A new auto- 
graphic device from the General Electric Research 
Laboratory utilizes a light beam passing through 2 





fine grids of horizontal lines to measure creep. Move- 
ment of one grid relative to the other causes fluc- 
tuations in beam intensity which are automatically 
counted and recorded by a photo-cell and auxiliary 
equipment. The so-called hyperbolic sine function 
for expressing relation between creep rate and .stress 
at constant temperature appears to have marked ad- 
vantage for low stresses. 

Wear.—A new wear gage available during the 
year appears useful for study of engine cylinder wear. 
Observations are made on dimensional changes in 
indentations similar to Knoop hardness indentations 
in the surface under study. Results on steel are more 
satisfactory than those on cast iron. 

Impact.—War time needs have directed develop- 
ments in this field with wire strain gages and re- 
cording oscillographs utilized for studying variation 
of load with time and high-speed motion see's and 
flash photography to record deformation of specimens 
during impact. A method to utilize a Brinell im- 
pression in measuring impact loads appears promis- 


ing. 





Radiography 


by Alexander Gobus 


Chief Metallurgist, 
Sam Tour & Co., New York 


The progress in the non-destructive examination of 
castings and weldments that is being made is illus- 
trated by the frequent well attended meetings of 
Committee E-7 on Radiography of the A.S.T.M. and 
the rapid growth and excellent programs of the 
local groups of the American Industrial Radium and 
X-Ray Society. Many details of the latest develop- 


ments can be found in the volume entitled “Symposi-’ 


um on Radiography, 1943,” published by the 
A.S.T.M. 

Radium radiography advanced considerably. It is 
estimated that about double the amount of radium 
used in 1942 was used in 1943. Many tens of grams 
are constantly active. The U. S. Navy standards of 
1938 have been modified and are a useful guide to 
all concerned with interpretation of gammagraphs. 

R. C. Woods has described a rapid exposure tech- 
nique wherein one of the usual lead screens is. re- 
placed by one screen of calcium tungstate. The writer 
has described the roll film technique whereby the 
use of single lengths of film up to 6 ft. in length are 
exposed at one time. 

In radiography by X-rays, tube development has 
slowly and steadily reached the stage where operation 
of machines is on a continuous 24-hr, per day basis 
with continuous flow of material for inspection past 
the tube. Some installations use the greater density 
resulting from defective articles to automatically noti- 
fy the operator of the fact by an electronically op- 
erated signal. 

The recording of images on photographic film by 
photography of the image on a fluorescent screen has 
found some success in medical work.. Units are now 





available for industrial work using film from 35 mm. 
movie type up to 4x 5 in. This should be a great 
economy provided contrast and sensitivity are suitable 
for the subject matter. 

An improved flexible film holder is now available 


’ which should find wide application, especially around 


foundries. 

A prominent place among the advances for the 
year is due the high intensity illuminator operated 
with photo floodlamps. A variable transformer 
varies the light intensity and such refinements. as 
double glass and cooling systems make dense films 
easy to read. Overall film quality is better at densi- 
ties higher than the 0.7 to 1.1 H & D values previ- 
ously used. 

Exographs often were of value only for part of a 
casting and two, three, or four were sometimes re- 
quired for a complete examination of a single plane. 
It is now possible in many cases to view a single film. 
The net result has been to increase the latitude of a 
film and the range of the radiation source. 

The erstwhile method of blocking is being slowly 
replaced by suitable filtration placed in the primary 
beam. Reduction of undercutting or scattering is ac- 
complished by this method. 

Radiography by X-rays is perhaps highlighted by 
the development and application of the 1,000 KVP 
self-contained unit. A large number of these units 
are in service and seem destined to supplant the 
previously popular 220 KVP unit. 

Microradiography of thin metal sections magnified 
up to 200X have been exhibited, and show such fea- 
tures as micro shrinkage and segregation. 
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An exposure meter for X-ray described by Fried- 
man and Christenson is being found applicable to 
radium radiography as well. 

Fluoroscopy of die castings and other light alloys 
formerly thought of as being limited to a sensitivity 
of some 10 to 15 percent is now said to be possible 
of accomplishment under ideal conditions with a 
sensitivity of 3 to 5 percent. 

Still in the development stage are the following: 
A new unit for research work, capable of producing 
100,000,000 volts; the Betatron, operating at 19,000,- 
000 volts, which is said to penetrate 24 in. of steel 
with a 5-min. exposure; and high-speed radiography 
capable of fast enough exposures to stop armor pierc- 


ing bullets while entering test plate. To date this 
equipment is limited to steel not over 1 in. thick. 

Also still in the experimental stage but possible 
of interesting applications are at least three different 
experiments in the New York area. Each aims for 
definitely locating defects on a single film. The 
laminographic method depends on movement during 
exposure. The trivisional method uses reticulated 
film such as used for photography. A new stereo- 
scopic method being developed for medical and 
dental uses may find some industrial use. None of 
the three methods has as yet reached the stage where 
they may be termed advancements in the art of radiog- 
raphy as applied to inspection of welds and castings. 





Instrumentation 
by L. G. Bean 


Vice President in Charge of Engineering, 
The Bristol Co., Waterbury, Conn. 


In reviewing the instrument development for 1943, 
one can break it down into those which cover new 

elopments of instruments themselves and secondly, 
into newer or increasing applications for instruments. 
\ ar activities have channelled a lot of instrument de- 
velopment work along specialized lines; nevertheless, 
industrial instruments have shown improvement and 
promise to show considerably mote. 

in the field of instruments themselves, the increased 
usc of electronic control is notable. Most of the 
electronic means have been in the realm of control 
rather than in that of measurement. This is shown 
with improved pyrometer control and with the bring- 
ing out of new thermometer controls, substituting 
electronic control in place of mechanical type mer- 
cury switch control. Their advantages are simplicity 
and freedom from moving parts; great strides have 
been made in the reliability and freedom from effects 
of variation in tube characteristics when replacement 
is called for. New developments portend an increase 
in the use of electronics in measuring elements. 

Another field in which instruments have been con- 
siderably improved is in the pneumatic control field 


where they have been increased in variety, possibly to 
give the consumer a better selection for adaptability 
to any specific job. 

Great interest has also been shown and improve- 
ment in design made with the placing on the market 
of an improved dilatometer, which gives a time dila- 
tion and temperature curves in rectilinear coordinates. 
These curves allow the critical points of ferrous 
metals to be easily determined and also show the cor- 
rect heat treatment, including quenching, for any 
given specimen. Their use can also be made to de- 
termine coefficients of expansion and help determine 
alloyed ingredients of the sample. Great strides are 
expected in the adaptation of these methods to heat 
treatment in the near future as the use of these in- 
struments becomes known to more engineers. 

In the field of application of instruments, a con- 
siderable increase in instrumentation has taken place 
in the open-hearth field, in regard to both tempera- 
ture and draft control, and by both electric and hy- 
draulic means. The start of this dates back a num- 
ber of years, but the war has given further impetus 
to the use of these instruments. 


All stressed parts going into many aircraft are 100 per cent X-rayed. This battery of Triplett & Barton X- 
ray machines at a Lockheed plant is well able to support this rate of inspection. 




















The control of salt baths for blackening has also 
greatly increased, particularly where this process has 
been used to replace war-time prohibitive plating 
jobs. Greatly improved results have been secured by 
adding control to these baths, whether they be gas- 
fired or water-heated. 

In the process industries, a change, which may well 
spread to some heating processes, is notable in the 
increased use of ratio and autoset controls. In the 
latter, the control point of one instrument is set by a 
second instrument, all suitably protected to allow for 
emergency conditions when either instrument can take 
on control alone. 


In recent years, a great deal more pneumatic control 
has been applied very successfully in the metal indus- 
tries, and its ease of operation and freedom trom 
moving parts has much to recommend it for many 
jobs. 

War-time labor shortages have increased the use of 
much control in order to help reduce labor and that 
is one of the functions of control. In the near tu- 
ture, its secondary function—to improve costs—will 
also come into greater play. As our war-time demand 
for instruments may slacken off, industry can again 
get a bigger share of not only its requirements but 
its refinements in the way of control. 





Metallography 


by L. L. Wyman 


Research Supervisor, War Metallurgy Committee, 
Washington 


Progress in the field of metallography during the 
past year has been evidenced by much wider general 
application of microscopic methods, by appreciable 
improvements in technique, and by intensive efforts 
to apply some of the newer metallographic tools. 

The tremendous expansions in the metal indus- 
tries have created a severe demand for microscopic 
equipment. These requirements, coupled with cur- 
tailed product availability, have limited the expan- 
sion of the use of large metallographic microscopes, 
and have fostered the return to small units. 

Several laboratories have solved this problem by 
building up small compact units capable of visual 
examination and of photography up to 500 or more 
magnification. Some of these units are very well 
designed, and the success of such units. bids fair to 
give them an established place which, in the hands 
of the individual investigator, will relieve the larger 
equipment from the more routine work. 

In laboratory technique, material improvements 
have been achieved by means of the availability of 
excellently designed accessory equipment for sample 
cutting, grinding, and rough polishing. The increased 
use of wet methods of coarse polishing, fostered 
by better materials and equipment have made possible 
the more rapid production of better prepared sam- 
ples. Lack of imported silk and wool seriously af- 
fected the availability of suitable polishing cloth, 
but this resulted not only in the production of sat- 
isfactory domestic material, but also gave impetus to 
the use of the new ‘‘synthetic’’ cloths. 

Electrolytic polishing is used to a much greater 
extent. The polishing solutions now recommended 
are far safer than those originally suggested, the op- 
eration is quite rapid when once standardized, and 
the resultant polished surface should be entirely free 
from ‘“‘flowed’’ metal. This last factor is of extreme 
importance in work at high magnifications and with 
electron microscope applications. 

The greater attention being paid to local varia- 
tions in microstructure because of their association 


with local hardening, microcracks, etc., has not on 
required more painstaking sample preparation ar 
study, but has resulted in quite widespread use « 
micro-hardness testing. Resultant correlations ha 
repeatedly proven to be of much value in studyi: 
the causes of difficulties encountered in case harde 
ing, welding, solution heat treating, and similar a 
plications. 

Structural analysis by X-ray diffraction, electri 
and magnetic determinations, specific heat, and ot! 
physical phenomena have increased materially a 
are now well recognized means for the study and 
control of the metallographic condition in meta 
materials. While not new, these methods of att 
are now coming into general use. 

Of more recent methods of analysis, the elect 
microscope is gradually earning a recognized place. 
Helping to bridge the large gap between the visible 
microstructure and the invisible atomic structure, its 
high resolving power and the resultant tremendous 
magnifications seem to be limited only by proper 
sample technique, and by interpretation. Results thus 
far have done much to explain some of the earlier 
stages of metallographic changes in metals. 

Another new method of attack is microradiog- 
raphy, wherein one may determine the changes 
taking place in the microstructure and also determine 
correlating composition changes in many alloy sys- 
tems. This kind of investigation requires standards 
of comparison, but the availability of a metallographic 
tool which has the ability to determine variation in 
composition may well merit the ground work neces- 
sary. Experiments on welds have already shown 
this to be the case. 

Preseat conditions must inevitably result to the ad- 
vantage of metallography. The tremendously in- 
creased demands on metal performance have required 
much more profound study of the structure of metals 
and alloys — thus fostering the necessity for still 
further knowledge and the tools to aid in its ac 
complishment. 
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Tin Coatings 


Thickness/W eight Conversion Tables 


[inplate users frequently have need for conversion tables 
which will give them thickness of plating in terms of weight 
Such tables are here given, with 


of and 


rin, 


weights and measures in both English and metric units. 


vice versa. 


The 


values are calculated using the specific gravity of tin as 7.28. 
In determining the thickness of the tin plating, (1) a speci- 
men of plate may be weighed, the tin coating dissolved off 


chemical means, and the base metal weighed again, giving 


the weight of tin by difference; (2) the amount of tin re- 
n 1 may be determined chemically; or (3) the time re- 


: PCCTING File Facts 


GENERAL ENGINEERING DATA 


quired for removal may be matched against that for known 
thicknesses of coatings. 

The Base Box (U. S.) or the Basis Box (British) is a unit 
of area equal to 31,360 sq. in. of sheet (e.g. 56 sheets 28 in. 
by 20 in. or 112 sheets 20 in. by 14 in.). 


surface in a basis box is 62,720 sq. in. 


The area of coated 


Coating weight on tin- 


plates is usually expressed as pounds per basis box (U. S. and 
British) and grams per square meter (European continent). One 
gram per square meter is equivalent to 1.43 oz. avoir. per basis 


box. 


Weight of Coating for a Given Thickne 


































































































































































































































































































z Thickness ; Weight of coating on each face inplati iting 
Inches Millimeters gram/sq. in | gram/sq. ft sq. ft n vt. per 
0.00005 0.00127 0.00597 0.859 ).0303 * I Oo 
0001 7 0.00254. 0 0119 1.72 0.0606 18.5 1 Ib. 10.4 « 
) 0003 0.00762 ry 7 0.0358 » 0.182 55.5 i Ib. 15.2 oz 
) 0005 0.0127 Ney 0.0597 | 8.69 0.303 7 92.5. - 8 Ib. 4.0 oz. 
0.00075 | 0.0191 0.0895 12.9 0.454 r 139 12 lb 6.0 oz. 
1.001 | 9.0254 0.119 17.2 0.606 185 16 Ib. 8.0 o7 
Thickness of Coating for a Given Base Box Weight 
Thickness of coating Weight of coating on each face 
Inches Millimeters | gram/sq. in. gram/sq. ft. oz./sq. ft. 0z./sq. m gram/sq. m. 
Poa 0.00000379 | 0.000096 0.000452 0.0651 0.00230 0.0247 0.701 
q -0.00000758 0.000192 | 0.000904 0.130 0.00459 | 0.0494 1.40 
F 0.0000114 0.000289 | 0.00136 | 0.195 | 0.00688 | 0.0741 | 2.10 
t 0.0000152 0.000385 0.00181 0.260 a 9.00917 | ~~ 0.0987 | 2.80 - 
| 0.0000189 | 0.000481 | 0.00226 0,325 0.0115 0.123 3.50 
na © 0.0000227 0.000577 | 0.00271 ae v 0 391 7” 0.0138 | 0.149 4.20 
a, 0.0000265 0.000674 0.00316 0.456 0.0161 | 0.173 rm 4.90 
: 0.0000303 0.000770 | 0.00362 | 0.521 - ee. | ae | See 
9 0.0000341 ’ 0.000866 e | 0.00407. 0.586 0.0207 | 0.223 6.31 
10 0.0000379 0.000962 | 0.00452 | 0651 | 0.0230 | 0.248 7.01 
Ll 0.0000417 | 0.00106 | 0.00497 ~—«|_~—(«OO«716~ ye ae ee 
‘ 12 | 0.00004 55 % 9.00115 | 0.00542 0.781 0.0275 0.296 ait 41 
_ 13 | 0,0000493 | 0.00125 | 0.00588 0.846 0.0298 0.321 9.11 
oad ~~ 0.0000530 ve 0.00135 0.00633 0.911 | 0.0321 0.346 9.81 
15 0.0000568 ES 0.00144 | 0.00678 Ke 0.976 : 0.0344 0 370 ~ 10.5 
_ 6 0.0000606 | 0.00154 | 0.00723 1.04 0.0367 0.395 422 
_ 20 0.0000758 | 0.00192 0.00904 | 1.30 0.0459 | ner Cee eae 
24 | 0.0000909 9.00231 0.0109 7 “156 | 0.0551 | | 0.593 i | 16.8 
ry 
JANUARY, 1944 Data taken from Bulletin No. 115, Tin Research Institute 119 = " | 
| . FEE 
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is greatest among you 
shall be your servant 















Matt. 23:1] 


] 
re. sets new standards of design 
and performance for beryllium copper coil and flat 
springs. We at Instrument Specialties Company take Jr 





pride in the fact that the service record of millions 





of Micro-processed springs has resulted in nation. 











wide acceptance of our unique precision production 


methods. 








In five short years I-S springs have proved their 
superiority over any beryllium copper springs 

whether their ultimate use is average or highly 
critical. In the same five years we have repeat- 
edly shown that only Micro-processed beryllium 


copper can achieve certain desired 


tn 


physical and electrical characteris- 











tics. Every step in our progress is & 
backed up in facet on your own 
springs, designed and Micro-proc- 
essed to meet your particular reed. 
How does I-S attain mass pro- 
duction when orders range {rom 
1,000,000 to 10 springs with simple JR 
or complex requirements? The an- - 
swer is plain to see. Special “spring : 
grade” wire, drawn to specific: tions : 


set up by the I-S production c ntrol 





laboratory; coiling, heat treatment 








and electronic micrometer inspec 





tion is directed by routine control 





methods based upon known fae- 








tors; specially trained tool and die makers skillfully 





apply the principles of Micro-processing to flat spring 


work; and in addition, Instrument Specialties Com- 





pany has in the field, resident engineers in major 





industrial areas who are ready to discuss with you 








and act upon your spring problems. 








By re-defining the possibilities of spring performance 








we have opened new avenues for the use of bery Ilium 





copper springs — Micro-processing, more than ever 





before, is a servant to the nation’s industry. 


INSTRUMENT SPECIALTIES CO., INC 


DEPT. C., LITTLE FALLS, NEW JERSE! 
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Infra-Red Heating Technique Ht 
sign : > : | 
| Industry has harnessed those heat rays just below the visible to a very slight degree by the passage of the rays 
- flat bands in the electromagnetic spectrum which, being of a ’ 
take + frequency adjoining the visible red wave length, are called Radiators and Reflectors 
: r infra-red rays. This new heating technique is at work in the Radiant heat generators may be either electric lamps or gas 
ions drying or baking of enamels and lacquers, skin-drying of burners. In both cases the amount of visible light produced is a 
tion- molds in the foundry, drying of lithograph inks, dehydrating small. The lamps can be obtained in various wattages, and + 
tied paper, fabrics, wood, etc., preheating plastics and metals, and operate much as do ordinary lamps for electric lighting. Fila- a 
, small scale heating and melting of metals. ments may be of tungsten or carbon, the former operating at a 
| 
their | | \ | YY, | | | | \ | 
ve is | Cosmic Gamma X- Ultra | Infrored ; == Ridin Chewhed~ +1 be - Electric 
7 r rays \"°" \ veye \ci a Vf bor, Vj; Broadcast Bands 44> \ Waves 
ehly N | SSAA | | \ I ia 
peat- T 
liga 1 Infra-red radiation has been classified as “near’’ or ‘far’, few hundred degrees higher filament temperature. The gas 
depending upon the place of the generated wave-lengths in the burners are of special type, made to burn any of the commer 
sired infra-red spectrum band. Its effectiveness is due to the fact cial gaseous fuels, and these types utilize both radiation and 
CT is. that the heat is transmitted by radiation, rather than by con- convection for heat transfer. Both types are usually used in 
vection or conduction, and so can be applied at higher efficiency banks, and since infra-red radiation, like visible light, travel 
‘= to the surface to be heated. The surrounding air is warmed in a straight line, these banks may be elaborately mounted 
wn . racks to provide direct impingement on 
all surfaces of the work. 
proc Reflectors to concentrate the rays are 
eed. TUNGSTEN FILAMENT,250-WATT LAMP, | much used, and must be specially sur- 
a 10 INCHES FROM WORK, ONE SIDE IRRADIATED eens Say ebective, 
» ree C ete and resists tarnishing, but is soft and 
, | must be polished with care. A specially 
rom r 500 ay processed high-purity aluminum plating 
mople is also much used. Silver plating is 
very efficient, but because of the readi 
am t 50 + ness with which it tarnishes is difficult 
ring T to maintain. Rhodium plating is hard 
e } and tarnish-resistant, but is very costly. 
Oe ) ] 5 Chromium is also hard, tarnish-resistant, 
ntrol “5 Ad and economical, but has a low re- 
neal 150 fey eT {f+} 1 1 flectance. All of the other platings have 
all & A ea | | | | a reflectance of more than 90%. : 
vw 100 gL fF a | f scerlabet | Applications + 
ntral bY 00 ee -_ | | conf a © 
2 | Radiant heating is most effective a 
fac- SS | | | when used to heat material at a com- a 
fully u 0 | paratively low temperature. In most 
of: : E CARBON FILAMENT, 260-WATT LAMP, applications it is desirable to avoid 
pring & 350 10 INCHES FROM WORK, ONE SIDE IRRADIATED oe ak! currents of air, since a considerable 
Com- amount of the radiant heat will then be 
u : ' 
: U Bw See: Eee Peon lost by convection. If highly polished 
nay © 300 -— ae = —= >: “uni. metal surfaces are being heated by this he | 
L me ——_— -* -—s ——| <I. | & ated y thi cc 
» you 3 Yn ee al 1 hed method, the loss due to reflection may : 
; " 250 “ =. | | be substantial. Thick metal parts will 
‘ih Td _— | heat more slowly than light-gage sheets, ; 
vance fF 4 | because of conduction losses. The heat 4 
: 200 fs or conductivity of the material also influ- | ] 
Ilium fc Po rs | No.I2 Gage ences conduction losses. Black or dark ' 
ever 150 vi, JS ane ams ane aw Wate Gage colors are more absorbent than white or / 
Vy y | ae ee No. 22 Gage meet cotots. | ) 
yy | | |) Siena canals a. sila No.28 Gage , Factors governing the efficiency of 
100 Me | oa oF cmeeaiae > - : eat transmission by radiation are the f 
INC. Ze | ] density of the material being heated, ; 
i | | | the npeeg of “s —. the oa a 
; jected area exposed to the rays, and the { 
sey Q 2 3 + , 5 6 7 8 9 10 M 12 distance of the source of the radiation i 
Time, Minutes from the material. | 
(Continued on page 123) — 
= 
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Tus page in a busy—but foresighted—engineer’s notebook has 
significance .. . it typifies the trend of thought that is common to many 
of today’s war production executives. 


0 s <2 Bh ao a 


In the Post-war era—when it’s time to “change over”’—they are going to 


4 


think of the part that Surface Hardened Stainless has played in keeping 


our ships and planes and tanks running smoothly and efticiently — and r 
dependably! . 
Then — as now — the happy combination of the corrosion resistance of r 


Stainless Steel and the “file-hard” (91 to 97 Rockwell 15-N) surface, will 

play a big part in our planning and production. The Industrial Surface 

Hardening Process allows the use of Stainless Steel parts in applications 
ee where resistance to wear and severe abrasion is important. 


s—4 
= : 


| 

| 

| : For Gears; for Pump and Valve Parts; for Instrument Parts; for Shafts, 
| : Bearings and wherever corrosion resistance and “glass” hardness are both 
essential — consider the advisability of sending these parts to us for 
surface hardening. 





Rttitttt tT 


For further information and a descriptive bulletin, write us direct. 


JUSTRIAL STEELS, INC. 


250 BENT STREET CAMBRIDGE, MASS. 











THE INDUSTRIGL PROCESS . FOR..SURFACE HARDENING STAINLESS STEEL PARTS 









METALS AND ALLOYS 





. 


HI 


Hi 


HA 


i 


LHL 


LL 


HI 


| 





ny 


to 
ing 
ond 


of 
vill 
ace 
ons 


fts, 
oth 
for 


,o¥s 


os 



















































- 
NUMBER 36 (Continued) FINISHING 
. 

Green sand molds have been dried 
efficiently, in a very small floor space | TUNGSTEN FILAMENT, 250-WATT LAMP, 
in the foundry, by the use of infra-red | 6 INCHES FROM WORK, (ONE SIDE IRRADIATED 
radiation. The drying takes place to a $50 |— g 
depth of 144 in. in an average time | a 
of about 90 min. Since no labor is 300 
required, other than placing the banks 
of lamps over the molds, there is a 
labor saving also. —. Tt 

general, radiant heating is not | 
highly efficient for uses involving 200 — ih 
evaporation, where a necessary part of ™ | } 
the evaporative process is the removal . | 
ol e vapor by convection currents. o 150 a 
H er, the process is used success- © 
fy for drying lacquer films, metal vu 
s, etc., where the amount of 5 100 
\ is small. The most successful “© 
af tions of this type of heating to © 50 | i= 2 —_ } 
are those in which the finish c CARBON FILAMENT, 260-WATT CAMP. 6 INCHE S FROM WORK, | 
1 or converted to its final form + ONE SIDE IRRADIATED 
at applied. Thi nperature at 4 350 T l==F ee 
th face must be closely controlled, y a | — | — 
at s control is usually obtained 6 Ze’ | a | -—— | 
thi hxing the wattage input pel re 300 | 
sq nch, or the B.t.u. per unit of 2 
su Surface temperatures desired 250 /— | 
at monly between 150° and 600° F. 1 
gas burner types, transmitting /, 
he convection as well as by radia- 200 47 
ti y be used where the tempera- | hh No. !2 Gage 
the work is to be raised to a — ——-— No.|8 Gage 
int, as in heating of metals 150 ---——--- No.22 Gags 
cies of heat transfer for the —-—-— No.28 Gage 
pe of generators, used in an 100 + } 
en tunnel to reduce heat loss: by wy 
con n currents of air, may rise to al 
65 cent. Without the tunnel the 50 . es “ . ee 10 
efficiency may be of the order of 25 0 c y es ' 
ye me. Minute 
per cent. For the burner type, efficiencies 
of « ’ 85 per cent have been claimed 
in well-designed installations not en- 
closed, while ovens using this source of 
heat made possible transfers rising as high as 95 per cent, ing at the required temperature, or the arrangement or number 
the manufacturers state. of the lamps may be adjusted to give the necessary temperatures 

[In planning an infra-red installation for drying lacquer or The temperature must be so adjusted as to give the necessary 
baking enamel, therefore, it would be desirable to set up a heat density without charring the finish. Heat densities may b 
drying tunnel if possible. The best operating practice would lowered by changing the heat pattern, by moving the lar 
be to try to place the lamp reflectors from 10 to 12 in. from banks farther from the material, by using lamps of lower watt 
the work. Surface conditions are then fixed upon the basis of age, or by placing “dummy sections’ in the tunnel lamping 
the drying time required by proposed operating schedules and arrangement These sections have no lamps, but seal off 
the type of finish desired. portion of the tunnel wall to prevent loss of heat from the 

work. Lamp wattages available range from about 80 to | 
Operating Conditions watts, 

The most practical way to fix these surface conditions is by As a guide in estimating temperatures and times in planning 
an experimental run in the drying tunnel or under the lamp an experimental run, series of test data are given in graphic 
banks. The most efficient arrangement of the lamps must be form for various operating conditions. | 
determined, including the placing of the reflectors to cover tl Infra-red radiation apparatus may be turned on or off 
work with the radiation pattern, and ihe “968 Tan of reflector: needed, without the necessity for bringing up t [ eratins 
to be used. Some means of measuring the temperature of th: temperature, so that stand-by losses are dieelinateddh The july 
work is then set up—usually a thermocouple or thermopile ment is sufficiently adaptable to permit its adjustment to 
attached to the work, with leads run to a registering instrument, variety of uses. Operations are visible at all times. Above all 
Or marks made with a thermometric substance on its surface. infra-red heating can usually effect substantial savings in time 
The run may then be timed to give the necessary length of bak- of baking, drying or dehydrating operations. 
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Distributors Warehouse Stocks in the Following Cities: 


Gorger, Texas...... Hart Industrial Supply Co. Kingsport, Tenn........ Slip-Not Belting Corp. 
Boston, Mass. (Belmont), H. Boker & Co.,Inc., los Angeles, Calif....... Victor Equipment Co. 

W. E. Fluke Milwaukee, Wis....Machinery & Welder Corp. 
Buffalo, N.¥.......+++++.+.+-Root, Neal & Co. Moline, tl........ Machinery & Welder Corp. 
Chicago, tll.......«-. Machinery & Welder Corp. New Orleans, La.........Wm. D. Seymour Co. 
Cincinnati, Ohio. ....... Williams & Co., Inc. New York, N. Y.........H. Boker & Co., Inc. 
Cleveland, Ohio ........ Williams & Co., Inc, Oklahoma City, Okla. . Hart Industrial Supply Co. 
Columbus, Ohio......... Williams & Co., Inc. ?@™pa, Texas...... Hart Industrial Supply Co. 














Detroit, Michigan. ...C. E. Philips & Co., Inc. Pittsburgh, Pa.......... Williams & Co., Inc. 
aS OS eee - Boyd Welding Co. soi eee os bss athe ade Welding Supply Co. 

e “eee Co. 

Fresno, Callf........... Victor Equipment Co, 7*" D@6o ©a Vides Sens Se 

| San Francisco, Calif... ..Victor Equipment Co, 


Ft. es y ‘ es . 
t. Wayne, Ind..Wayne Welding Sup. Co., Inc Seattie, Wash.......... Victor Equipment Co. 
Honolulu, Hawall.Hawalian Gas Products, Ltd. St. Louls, Mo..... . Machinery & Welder Corp. 
if Houston, Texas. .Champion Rivet Co. of Texas Dernts MS Bik oes st cca Welding Supply Co. 
Kansas City, Mo..Welders Supply & Repair Co. Wichita, Kansas.............. Watkins, Inc. 
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Dynamiting Out Broken Drill Bits 


’ by Nels Sorenson, 
Ohio Crankshaft Co. 


Dynamite is used successfully to remove 
broken driils from crankshafts at the Ohio 


Crankshat: Co., as unconventional from 
an engineering standard as this may sound. 
The breaking occurs when a workman is 
drilling il hole into the bearing sur- 
race 

f Recent! 3 shafts were blown free in 

Bone mot these shafts having been 

| valued a ver $42,000. In another 
month 133 shafts, worth $29,000, were 
treated. In the case of a large diesel 


shaft, it took 72 charges to free the 
offensive drill bit, but the value of the 
shaft was worth all this effort. 





The technique is simple, resembling 





lowi : 

sane up tree stumps. Equipment 

=o of common dynamite, fuse, caps, 
Probe, putty, brace and bit. The 
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shaft is removed to a clearing outside the 
plant and placed on a platform, steel 
skid or the ground. With a wire rod 
the hole is probed to determine the po- 
sition of the drill below the bearing 
surface. 

Dynamite is taken from a _ standard 
stick of blasting powder and pushed from 
a small trough into the hole with a round 
stick, no more than a thimbleful ever be- 
ing used, the exact amount depending 
on the size of hole and set of the drill 
piece. The slogan is: ‘Put in less 
powder than too much.” 

A 6-n. fuse is next inserted into a 
small diameter, shoulder-free cap and 
dropped into the hole atop the charge. 
When ignited, a heavy plank or metal 
shield is placed over the spot to check 
the flight of the drill fragment as it is 
blown free. Often the timber splits from 
the dislodged drill piece; or where metal 
guard sheets are used, they are penetrated. 
It is best to keep at a safe distance after 
lighting the fuse. 


Drills are freed by the pressure of the 
blast that follows the drill flutes to the 
bottom of the hole, there bounding back 
to drive the piece back out in the direction 
of least resistance. The operator can tell 
at once whether the operation has been 
successful by the ringing noise of metal 
striking metal as the drill leaves its hid- 
ing place. 


Nor does this forceful ejection damage 
the crankshaft any more than a bullet 
harms a gun barrel. Immédiately after 
blasting, the shaft is closely inspected, 
Magnafiluxed and returned to the produc- 
tion line. Often an interlude of only 45 


min. is required for the damaged shart 
to be repaired. 

Drills removed vary in size from small 
3/16 in. bits to 1 1/4 in. core drills used 
in making lightening holes in camshafts. 
The big drills must be removed piece by 
piece with more than one shot. Here 
the dynamite is tamped into the oil hole 





of the drill itself. To find out whether 
the obstructing piece is free, the operator 
uses a common bit and brace. If it 
turns easily and backs out chips, the drill 
has been blown free. 

Where the drill has broken off flush 
with the crankcase surface, the operator 
builds a putty dam, 114 in. high. Into 
the dam are inserted a fuse and dynamite 
cap. Either all the drill bit is blown out, 
or enough to allow for usual procedure 
without the putty. 

The technique has by now peen adopted 
by other automotive manufacturers, both 
in this country and in England. 

In thé first photo the author of this 
sketch watches the hole being loaded 
with dynamite. In the second photo a 
putty “dam” has been built, because the 
drill has broken off flush with the surface. 
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Automatic Tool Speeds Small Parts Production 


by Karl Kunert, 
Westinghouse Electric & Mfg. Co. 


Multiple spindle automatic screw ma- 
chines are increasing war production by 
making many of the larger parts for 
binoculars. For example, a single opera- 
tor of an Acme Gridley machine produces 
324 “objective adapters” per hr., with 
13 dimensions held to close tolerance 
and only 1 to 2 per cent scrap. 

Here are six steps in producing the 
part as follows: 

(1) Rough forming by circular tool, 
and rough drilling by dual diameter 
drill; (2) forming by dove-tail tool, and 
second roughing drill; (3) finish sizing 
by shaving tool, plus boring and facing; 
(boring has three 4-in. tool bits; two 
for boring, one for facing); (4) thread 
is rolled back of shoulder (the 15% in.- 
36-5/32 in. wide thread is rolled over 
1 thin wall and it is mecessary to sup- 
port from the inside with roller support 

irried on the end tool slide) ; (5) re- 
cess cut by heavy-duty tool; (6) finish 
bore with accelerated slide and cut-off 
(boring bar has four Y-in. tool bits; 


three for boring and one for finish fac 
ing ) 
since the part is made from metal with 


a high zinc content, boring bars are used 
in steps (3) and (6) instead of reamers, 
such as are ordinarily used for aluminum 
parts. This reduces heating to help hold 
close tolerances, and avoids the difficulty 
of chips clogging the tool. In the third 
step, two 14-in. tools in this bar are set 
at a 30 deg. angle; the facing tool is 
held in place with a saddle holder on the 
bar 

[hese bar-tools are easy to grind and 


reset; also, the first cost is considerably 
By keeping 
the bore .0005 over the size of the thread 
roll support and shaving to 1.6055 for 
the thread roll (which is .0025 under the 
basic pitch diameter specified for 1%- 
36 thread), the thread is rolled to 1.623 


less than that of a reamer. 





1 


on the outside dimension. This is with- 
in the tolerance allowed, and gives a free 
rolling fit on thread gage. Since holding 
these two dimensions accurately, it was 
possible in one instance to make 100,000 
pieces with one thread roll. 

The boring bar in the sixth step holds 
the three different diameters and two 
depths much closer than it was possible 
to do with a three step reamer. One 
diameter, 1.181 + .0007, will usually run 
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about 3500 pieces before grinding. These 
tools, which cut more freely in facing 
than a reamer, have made it possible to 
easily hold the one depth 1.647 + .001. 


New Applications of Inductive 
Heating : 


by H. A. Beaudoin, 
General Electric Co. 


The main consideration in inductive 
heating is to use a frequency that is high 
enough to do an effective job. The motor- 
generator-type frequency-changer sets at 
frequencies from 960 to 12,000 cycles 
(ratings up to 1250 k.w.) have been ap- 
plied to melting furnaces and to forg- 
ing, upsetting, hardening, brazing and 
soldering. 

But frequencies higher than from that 
equipment are needed for heating of 
parts of small diameter, thin sections 
and low-resistance materials, such as cop 
Vacuum-tube 
equipment lends itself to most economi- 
cal use at frequencies above 150,000 
cycles. The vacuum-tube oscillator sup- 
plements, but does not replace, the motor- 
generator-type frequency-changer. 


per, brass, silver, etc 


Vacuum-tube power oscillators with 
an output frequency of 500,000 cycles 
have been built in recent years. These 
electronic heaters use the simplest pos- 
sible circuit, are reliable, low in cost 
and easy of operation by unskilled per- 
sonnel, 


Innumerable applications are possible. 
In the manufacture of Calrod heating 
units, bushings and terminals were for- 
merly torch-brazed. Since the terminals 
brazed on the ends of the Calrod units 
contain a mycalex insert, heat must be 
controlled carefully to avoid cracking or 
melting the mycalex. Electronic heat- 
ers produce a more uniform joint and 
speed up operations. 

In the making of radio equipment 
crystals, these are mounted in a holder 
and enclosed in a shell‘ resembling the 
small metal radio tube. The shell was for- 
merly flame-soldered to the base, but 
heat would occasionally. crack the crystal 
and products of combustion would affect 
the crystal’s performance. Now, six in- 
ductor coils (in series) permit simul- 
taneous inductive heating for soldering 
six crystals with heat entirely confined 
to the rim. Heat is applied for 3 sec. 
and a cooling air blast for 10¢sec. 


Many electric devices require an air 
tight insulating bushing for electrical 
connections, typical being where conduc- 
tor and metal flange are cast in a glass 
insulator. The electronic heater brazes 
the copper stud to the alloy cup and 
simultaneously fuses a glass coating on 
the rim, thus assuring a tight joint when 
cast in place in the glass insulator. 

There's the case of a small shaft 






Y-in. in diam. and 1% in. long. 
problem was to harden the middle beg, 
ing surface, yet leave the ends unaf. 
fected. This part is heated to hard. 
ening temperature under water. As the 
part within the inductor coil heats up, 
a film of steam forms around the heg, 
ed area, protecting it from cooling ag 
tion of the water. When power is gp 
moved after 31/4 sec. the vapor envelope 
immediately collapses, permitting the 
water to rapidly quench the part. Ap 
proximately 4 k.w. output at 500,099 
cycles was used. 





Among other small parts being indye 
tively heated for surface hardening ag 
small gears, small spline shafts, cams and 
small areas of larger pieces. 


Some G.E. electronic heaters provide 
better fabrication methods, allow fo 
the saving of critical materials, and make 
possible the use of unskilled Workers, 








Because of an intensive education 
campaign in one section of the country, 
the following technique for vaging 
welding rods has- been developed: Th 
work is usually delegated to a bevinne 


welder. Several siubs are laid ong 
metal plate, with ends projectir The 
welder places a stub in the welding tool 
and, by contact, welds the sh pieces 
progressively to build up a usable length, 
“War Productior News” 

War Product Board 


Sketches to Aid Weld 


by Georgena Brannon : 
Cessna Aircraft Ce 


w 


Formerly, when a_ standa: omplex 
assembly for aircraft, such as rudder # 
sembly or pilot’s seat, was to be welt 
ed in mass production the n expeti 
enced welder in the shop made up@ 
many finished assemblies to be used # 


models, as there were inexperien 
welders. But this took valuable time dnd 
tied up materials. 





I was assigned to make penciled @ 
paint sketches of these assemblies, Om ; 
copy going to each operator It ist 
perspective drawing of the piece at 
would appear to the workman, carefully 
indicating the direction of each wel 
Added to each sketch is a simply-wordel 
outline of procedure which enables 
operator to follow the same methods # 
more experienced man would choo 
from his years of training. 

First, several skilled operators put 
their heatls together to determine 
best way to fabricate the assembly. 
the actual work is done to turn OU% 
model assembly, from which the sketi@ 
are drawn. 

Sketches of this assembled tubing ® 
other materials have proved as effedit 
as the genuine article and they @ 
rapidly produced in quantity. The 9 
tem has proved so successful that it 8 
being considered for departments 
plant outside the welding shops: 
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Rolling Mill Power Consumption 


Condensed from 
“Blast Furnace and Steel Plant’ 


The losses involved in making available 
mechanical power at the roll face can be 
roughly classified as follows: 

(1) Mechanical losses— 

(a) Roll neck, mill and drive fric- 
tion; 

(b) Power consumed in starting, ac- 
celeration, reversal, deceleration, 
and stopping. 

(2) Electrical losses. 

The major part of the friction loss is that 
sustained at the roll necks. Up to 90% of 
the total energy input to the mill may be 
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lost in friction losses. Where the mill is 
allowed to run continuously (which often 
happens), the rate of rolling has a decided 
influence on the percentage of friction loss. 

Excessive numbers of passes, slow han- 
dling between passes, delays, etc. result in 
relatively high frictional consumption. 
Where, however, the motor drive is shut 
down during long delays, the power con- 
sumption will not vary greatly with dif- 
ferent tonnage rates for the same combina- 
tion of beginning and end products. 

The type of bearings in use can have an 





















important effect on power consumption 
In one case, using ordinary bearings in rol}. 
ing ingots down to 4-in. billets, the cop. 
sumption was 24 kw-hr. per ton. Wheng 
mill becomes out of alignment, friction logge 
are greatly increased—in one case the jp. 
crease was 30%. 











Energy Necessary to Start a Mill 


The energy required to start a mill ang 
its drive is comprised of: 

(1) That required to overcome static 
friction. 

(2) The stored energy at rolling speed, 

The torque exerted in respect of th 
former is known as the starting torque an 
that in respect of the latter, the acceler 
ing torque. The power required for sta 
ing a continuously running mill usually gp 
pears as an insignificant ripple on the pows 
curve. Where, however, the number @ 
starts and stops becomes relatively numep 
ous, consideration should be given to th 
question of the power absorbed in doing 
this. 

In the case of reversing mills, the pows 
required to bring about successive accelem 
tion, reversals, and decelerations is quite 
substantial, and standards in respect of suth 





mills should include an allowance forg 
normal expenditure of energy in this 
spect. In a 44-in. blooming mill & 






power required for this work was 345% 
of the total. 

Magnetizing current loss occurs only @ 
a.c. apparatus. This item does not appt 
in statements of efficiency and loses baged 
on readings of true power, but w) cre toll 
kva. are accounted for, this loss will ® 
identified and the total loss is re resented 
by the number of reactive kva. 

Losses due to “‘grounds’’ alw ys Odgif 
through leakage of current. The Jefinitigl 
of a ground has been given as failure 
of insulation between parts not normallj 
carrying current and conducto This 
differentiates it from a “short cir:uit.” 































Standards of Power Consumption 


With regard to the establishment @ 
standards of power consumption, it willR 
assumed that standard consumptions @ 
adopted per unit weight of product i 
each combination of ingot, bloom, bill 
etc., and that such consumptions represet 
what power should be used under 
tions of reasonable operating efficiency.” 

Thus, it is only necessary to extend oi 
the tonnage of any section or bat, a 
rolled at the standard rate for that patch 
lar operation to obtain the standard Gm 
Standard and actual consumptions €0 
the overall figures for all the equipment if 
volved, and if this is done, they may agg 
gate the consumptions of quite a number 
main motors and many and varied 
employed in the ancillary processes. 

In some cases the intermittent charade 
of the operation results in relatively hea 
power consumption in order to catty out 
repeated cycles of acceleration, reveal 
deceleration. This feature has alread 
commented on in respect to ‘ae 
main motors, but a similar state of auae 
exists in relation to many auxiliary 4 

A standard pass specification a? 
adopted as different shifts tend t0 ot 
different practices. In one case, one 
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Alkalies and Chemical Products Manufactured by The Solvay Process Company 
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NOTE 


*“Proper Melting Decreases 
Foundry Losses,”’ contains 


Metals of Today.”” Write 
| for both of these. They 
| are free. 


| e 
Send for booklet 


“INGOT METALS 
OF TODAY” 


16 STANDARD INCOT 
METALS BY AJAX 


Ajax Tombasii 
Ajax Plastic Bronze 
Ajax Anti-Acid Bronze 
Ajax Phosphor Bronze 
Ajax Red Brass Ingots 
Ajax Manganese Bronze 
Ajax High-Tensile 
Manganese Bronze 


Ajax Golden Glow Yellow 
Brass 


Ajax-Hamiliton Gear Bronze 
| Ajax Nickel-Copper 50-50% 
Ajax Manganese Copper 
| Alax Aluminum Alloys 
| 





Ajax Phosphor Copper 

Ajax Silloon Copper 
| Ajax Nickel Alloys 
Ajax Phosphor Tin 


ASSOCIATE 
COMPANIES: 





interesting data. Also, the 
booklet, “Nonferrous ingot 
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Bronze 
63-7- 7-3 
80-7-10-3 
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Notices how the 
arrows on the 
W.P.B. ehart 
point to the 
right, “ee They 
show how alter- 
native materials 
currently avail. 
able can be util- 
ized by foundry- 
men as now per- 
mitted by many 
designers. The 
purpose is to 
conserve primary 
metal at the 
mine through in- 


™ AJAX 


ESTABLISHED 1880 


ALTERNATIVES 
Wherever You Can 


creased use of secondary ingots. Sometimes 
great ingenuity is called for, yet remember 
this: 

The first program for scientifie control of 
ingot metal was set up by Ajax 46 years 
ago. The result has been metal and prac- 
tical technical follow-through in which Ajax 
increases your production by reducing re- 
jects. 


METAL COMPANY 
PHILADELPHIA 





AJAX ELECTRIC FURNACE CORP. Ajax-Wyatt Induction Furnaces for Melting 


AJAX ELECTROTHERMIC CORP. Ajax-Northrup High Freque 


Induction Furnaces 


AJAX ELECTRIC CO., INC. The Ajax-Hultgren Electric Salt Bath Furnace 
AJAX ENGINEERING CORP. Ajax-Tama-Wyatt Aluminum Melting Induction Furnaces 








the furnace of tod ayand tomorrow 
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* Flexibility, rapidity and economy of operation are dis- 
tinguishing features of LECTROMELT furnaces. They are 
ruggedly built to give long and efficient service with mini- 


mum maintenance. Top charge type LECTROMELTS in- 


. 


crease steel production with less consumption of power, 
and with savings in refractory and electrode costs. Both 
door charge and top charge LECTROMELTS are available 


Write for 
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complete details. 


in sizes ranging from 100 tons down to 25 pounds capacity. 


PITTSBURGH LECTROMELT FURNACE CORPORATION 


PITTSBURGH, PENNSYLVANIA 















used 21 passes and another one 23— in ty 
latter case the increase in rolling time w, 
7.8% and the increase in manipulating tip, 
10%. 

In regard to the effect of the skill of tj, 
workers, the rolling time per ingot in o 
instance was 24 min., whereas the tin, 
taken should have been 2 min. Inefficien 
operation by one of the pulpit men wah 
responsible for the delay. 

New rolls can cause an increase in sojj 
ing time due to the extra difficulty in grip 
ping the ingot. In one series of tests thi, 
amounted to an increase of 10 to 65%. 


Efficient Time Studies 


The computation of really satisfacton 
standards should be preceded by efficiy 
time studies, the objects of which hay 
been stated to be: 

(1) To determine the maximum ow 
puts of various classes of products, 

(2) To investigate the possibilities 
increasing output and reducing costs, 

(3) To use the data as a basis in 
nection with a piecework system 

(4) To use the data as a basis for: 
costing system. 

The standards will, or should, refledik® 
actual conditions obtained while the pid § 
ucts concerned were being rolle : 


The stands of rolling mills ny bea@e 
posed in the following manner: (1) fl 
stands arranged in line or “in tr: as” 

a common axis; (2) stands as i (1) mm 
be split up into smaller groups of stand, 
the axes of the groups being arallda 
slightly inclined to ome anc her; 
stands arranged in tandem with stock pu 
ing in a straight line through « ich ine § 
cession; and (4) some combin: ion of the F 
foregoing. ; 

The mill drive may consist anything 
between a single large moto: and me 
vidual motors for each stand. C: rtain bila § 
bar and rod mills producing only a i 
specialized products are provide. with gro 
drive by either constant speed synchronos 
or induction motors. Other mills produt 
a wide range of products involving @ 
siderable. differences in shapes, sizes 
qualities. 

Sometimes a mill operates on wide ¥ 
rieties of schedules, and some of the 
schedules may require the operation of onl 
part of the mill motors or the motors mi 
be only partially loaded so that only pt 
of the generating capacity is required. 


-F. Ryder. Blast Furnace & Steel Plant, Ms 4 
31, Sept. 1943, pp. 1030-1035; Oct. pp. 1152! 


Blast Furnace Gas Provides Pow 
Condensed from.''American Gas Journ” 
The new Kaiser Company steel plas 
at Fontana, ‘Calif., consists of #? 
furnace producing 1200 tons of pig ™ 
every 24 hrs.; four open-hearth fume 
with a capacity of 450,000 tons» Wt 
ingots; and a plate mill, capacily 300; 
tons of ship plate per year. 

The steam plant has three Babcock - 
Wilcox furnace boilers. One ee 
while the other two are designed @ 
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y bee ‘ ae Only 4 brick ney nteremnntioninnwinsninnt Silica Brick laid 


+ 


(1) al peta laid with TAYCO-40 Cement is popu- with TAYCO -40 


i ye ‘ : after panel 
as” along ? >. one pound of lar with brick masonry su- brood test 
a . 4 8 A perintdéndents in Steel and 

aren _ Glass Plants throughout the 

ner; (3) = Wee vy 
tock pase 
hinse Ol ilar As one boss brick mason put 
on of th ' Ly ; ut 


United States and Canada. 


“Tayco-40 Cement 
makes my job easier, as I 
know my men will lay silica 
brick and shapes with uni- 
10 Brick ‘aid aoe eto, > a 
witt formly thin joints . . . they ESS eae Same brand of 
ni ; ] . Silica Brick laid 
one pound of | cannot avoid doing a gooc 


, y* £ ¥ a Ss dry—after panel 
TAYCO-40 job. % 3 Oye Ly 


WORKING PROPERTIES — Easy - to - use SOFTENING POIN T—Alimost equal to that of 


TAYCO-40, unlike other silica cements or mortars, will the best grades of silica brick. It contains no clay or 
retain water and remain plastic for several minutes when sodium silicate. 
pe applied to porous silica refractories, allowing ample time i 
,. 113211) for proper laying and fitting of arches, jambs, electric ECONOMY — Due to its remarkable smooth working 
furnace roofs, walls, etc. and water retention properties, less cement is used; thin- 
s Powel ner, tighter joints are obtained; and losses in mixing and 
handling are materially reduced. 


Write for prices and your copy of Bulletin 505 


JANUARY, 1944 














Conical Ball Mills 
for 
Metal Reclamation 


Treating 
Metal Scrap — Slag — Dross Skimmings and Floor 
Sweepings. 


The conical shape of the mill classifies the balls and material ac- 


cording to size. 


No grates or other obstructions to hinder the passage of the ma- 
terial thru the mill. 


| ' Overgrinding of the metal is prevented by the classifying action 
and the rapid passage of the material thru the mill. 


A uniform size of product with a minimum loss of fine metal. 


Write for Bulletin 8-A. 


| H COMPANY, INCORPORATED ~ YORK, PENNSYLVANIA 





NEW YORK, CHICAGO, SAN FRANCISCO, ad wd 




















coke-oven and blast furnace gas. The 
blast furnace is in the form of a 1-in. thick 
steel shell 130 ft. in circumference, 97 ft. 
high. It is expected to produce 432,000 
tons of pig iron annually. 


A charge of limestone, coke and ore is 
fused in a hot blast at 2700° F. Three 
side combustion stoves are set up adjacent 
to the blast furnace. Turbo-blowers de 
liver air to the stoves at the rate of 85, 
000 to 100,000 cu. ft. per min., and in the 
stoves it is heated to 2700° F. 


The gas washer has a capacity of 110, 
000 cu. ft. per min., is 35 ft. high, and 
has an inside diameter of 20 ft. Gas enters 
at the bottom of the washer and passes 
through five tiers of tile, contacting water 
from the spray nozzles on the upward 
journey. 

From the washer, the gas passes through 
Cottrell precipitators for final removal of 
impurities. It is then piped to a storage 
holder. 

The 90 coke ovens are arranged in bab 
teries of 45 each. Under full operation, 
1728 tons of coal produces 933 net tong 
of coke. 


When gas from the blast furnace is used 
for firing, one generator takes gas and th 
other air, so that both are preheated ang 
both unite at the base of the fluc. Th 
flues operate at about 2350° F. for aie 
bonizing coke in 18 hrs., which results @ 
an oven temperature of 2100° F. 


Raw gases are distilled out of the coal 
leaving a carbon residue in the f mm @ 
coke. Gas drawn off from the oven 
serves as fuel for the boilers. 


Coal for coking is obtained fro: Utah 
It is broken down to 134 in. by Pradfond 
breakers. Pig iron and scrap are used if 
equal proportions, along with !: nestone 
and ore, and are heated in an ope:-hearth 
to 3000° F. 


Ingots produced in the open-hearth af 
stripped of their crust. They «are then 
placed in soaking pits, and hea‘ed with 
coke-oven gas before being rolled. 


—Fred A. Herr. Am. Gas J. Vol. 1%, 
Sept. 1943, pp. 11-13, 38 


New Aluminum Reduction Plant 


Condensed from “Western Metals” 


San Francisco’s Hetch Hetchy power s/* 
tem will furnish 100,000 kw. of power fot 
the new aluminum reduction plant at River 
bank, Calif., which produces large quast 
ties of the metal for the war effort. 
plant constitutes the last stage in this pi 
duction of the light metal before fabric 
tion into various shapes for airplanes # 
other equipment. 


Alumina, the product of the Bayer prot 


ess at other plants, is shipped to this plast 
and the Hall process is used to reduce 
to metallic aluminum. In this pe 
pots in which the reduction is made ate 
nected in series on 650-volt circuits, 
pot line including about 100 pots. 
The Riverbank plant will have 3 pot lise 
with rectifiers to convert alternating 0 ® 
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has proved its worth 


The standard material for many years, throughout their favorite of other days. Manutacturers of tool 
a well defined range of uses, has been tungsten steels will gladly supply them. 
high-speed steel — dependable, uniform in behavior, 
§ little subject to scaling or distortion under heat 
| treatment, marvellous for its contribution to the 
needful qualities of modern machine tools. It 
might have seemed that such a material, if it became 


Inquiries concerning any use of Tungsten, Boron 
or Molybdenum will be welcomed by the Molyb- 
denum Corporation. 
























are CO 
ad § 


? scarce in wartime, would leave a fatal gap. 

nw Tungsten has been scarce for many months. But 

er fot We «S° Great has been the resourcefulness of our metal- | : : 

River: lurgy and so fortunate our access to Molybdenum 

quant and other alternative materials, that American war 

_ ‘The production has gone on at a mighty pace. 

chs Molybdenum high-speed steel, so called, did much AMERICAN Production, American Distribution, 

es and ae to take the place of the familiar ‘‘18-4-1"’ tungsten- American Control—Completely Integrated 
steel. Yet it did require some Tungsten, and it did Offices: Pittsburgh, New York, Chicago, Detroit 

+ pa hecessitate changes in heat treating — often changes Sa a oan “1 —. D HC 

ad % in furnace equipment. Sales Representatives gar L. Fink, Detroit; H. 

is pi Donaldson & Co., Los Angeles, San Francisco, Seattle. 

- “ oe With Tungsten again obtainable in increasing 

 .  MOunts, naturally some users are returning to 
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“FITCH” RECUPERATORS 
for SOAKING PITS 


: hp 
pide hltfige 
LL Migs 


tow A-A 


A single hole equipped with one recuperator. 




















A single hole equipped with four recuperators. 


To date there are over 170 pits of various de- 
signs equipped with “Fitch” Recuperators. Many 
of these pits have replaced the regenerative 
type previously used, resulting in a greatly in- 
creased tonnage of steel heated. 


WE DO NOT BUILD FURNACES 


Write for Bulletin No. 12 
“FITCH” RECUPERATORS for the STEEL INDUSTRY 


FITCH RECUPERATOR CO. 


PLAINFIELD NATIONAL BANK BLDG. PLAINFIELD, NEW JERSEY 












































rect current, transfurmers to step down the 
voltage from 110,000 volts, and the neces. 
sary switching equipment and accessories. 

The first pot line went into productive 
operation May 15, 1943, and uses 36,000 
kw. of power, including that for statiog 
service. The second pot line was sched. 
uled to start producing about Sept. 15, and 
the third about Oct. 15, by which time the 
total demand of 100,000 kw. will be © 
reached. ; 

The estimated cost of construction of the — 
plant, taking up a square mile of land, is” 
$12,000,000. Built by the Defense Plant 
Corp., the Aluminum Co. of America is op. 
erating it under lease. About 600 employees 
will be needed for its operation. A hous. 
ing project, nearing completion, will ace 
commodate Riverbank’s new population. 

To house the 21 rectifiers and switch. 
board, a building 648 ft. long is neces 
sary. Each of the 3 pot lines requires two 
743-ft. buildings. The rodding building, 
for reconstructing electrodes used up in 
service, is also 743 ft. long. The shipping 
building is 643 ft. long. There is a fully 
equipped laboratory building and a capa 
cious machine shop, as well as a separatg 
administration building. r 

Huge tanks will store the alumina ff 
will arrive in trainloads 4 or 5 days apathy 
and carbon for electrodes will also comm 
in trainloads. To conserve copp<:, the 
large bus bars between the rectific s am 
the pots are made of silver, loaned >y i 
Government and appropriately guar: cd, % 

The annual production of metal :t thi 
Riverdale plant is expected to exce d 8 
000,000 Ibs. (40,000 tons) of alv xinu . 
It takes 4 lbs. of bauxite to make ° lbs. @ 
alumina, from which 1 Ib. of alum .um 
finally produced. 4 


Western Meta Vol. 
Oct. 1 p. 24. 


Welded Blast Furnace 


Condensed from "Steel’’ 


Arc welding in the place of riveting Bi) 
been adopted by the steel industry in Diam 
furnace construction, being applied to 
fabrication of steel plate in the furl 
shell, mantle, tuyeres breast jacket, Ju 
catcher, whirler, hot blast stoves, gas@ 
air piping and walkaways. be 

One of the first furnaces built byl 
newer processes was the No. 3 at the Wi 
ton Steel Co., Weirton, Va., whici® 
blown in December, 1941. The first WER 
furnace started pouring 8 months after 
of construction as against 12 months @ 
der conventional construction. 

In the welding of the furnace shell # § 
shrinkage of 1% in. at each joint im 
plates was anticipated, they being efea® 
with a 1% in. gap between the edges. 
joints were so welded in sequence # ™ 
reduce a tendency to distort the 
due to shrinkage of the joints. When 
pleted, a plumb line dropped from the 
ter of the top casting to the bottom @ 
furnace indicated no measurable 
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MONARCH FURNACES 





jer Magnesium 
ad Aluminum 


@ MOTORIZED NOSE POUR 
@ HAND TILTING 
@ STATIONARY 























THE MONARCH ENGINEERING 
AND MANUFACTURING CO. 


Curtis Bay Baltimore, Md. 



















alignment from the center of the furnace 
at the bottom. Measurements to determine 
the actual elevation at the top of the flange 
of the casting indicated a difference of only 
1/16 in. from the previously figured ele. 
vation. 

As to the dust catcher, some interesting 
design features of this welded structure 
are: smooth inside surfaces of the butt. 
welded plates, reducing abrasion of the 
plates by particles of the dust-laden gas: 
simplicity of the column connecting to the 
shell; connection of the top and bottom cone 
sections to the shell, using a buttwelded 
joint where previous designs would require 
expensive flanging of these plates to make 
a lap joint; the compression ring of the 
belt seam, consisting of an angle and bar; 
the simple welded detail transmitting the 
equivalent of this section around the column 
connection and the plain portal bracing in 
two panels of the tower. 

Again in the whirler, it would have been 
much more expensive to provide a smooth, 
continuous, abrasion-resistant surface by any 
other method than welding. The stoves 
are entirely buttwelded, using 5 and % in, 
plates. The numerous nozzles were also 
welded. This construction facilitated the 
laying of the brickwork adjacent to the 
smooth inner surfaces. It also assured a 
gas-tight connection. 

As to the exhaust stacks, the shops were 
glutted with other work. Accordincly, th 
shop only prepared the edges anc rolled 
the plates. On the location the ficid crew 
welded the plates into sections «nd th 
costs showed no appreciable loss of ¢eff- 
ciency, thus showing the adapta’ ility of 
welded pipe designs. 


Savings in Weight 


On the furnace shells the ‘heavy but 
straps or plate laps are eliminate’, andi 
accessory structures there are weig')' savings 
also. Generally less steel is used in th 
first place, so there are less freig!t change 
from the fabrication plant to location, hh 
the drafting department, preparation and 
checking of detailed drawings ace simpl 
fied by arc-welding. Buttwelded joint 
simplify drafting so that time required 5 
reduced almost by one-half. 

For the furnace shells and, perhaps, othtt 
accessories, the riveted job must be om 
pletely erected and then dismantled to # 
sure a proper fit in the field, all of whid 
is not required in a welding job. Thet 
is also a reduction in the number of picts 
in welding design, particularly in t 
mantle. The overhead of a welder * 
lower than for a riveting shop, the 
chinery is smaller and less expensive, 
are fewer tools, fewer operations and # 
pervisory workmen. 

All openings for pipes are bumed @ 
their proper locations, these being # 
termined only after the structures have 
erected and welded, thus assuring a © 
curate alignment. 

There are other savings, such 4s soci 
security taxes and insurance. Total #* 
ings by welding on a modern blast a 
may be estimated at $154,000. Multip! 
by the 15 new furnaces on the present 
furnace program and you get $2,5100 
Moreover, as experience in 
maces grows, costs will decrease. Alse 
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a ae Right on the job, contributing to the success Causplit for binding brick and tile for use. in 
> simpli of one of the nation’s most important new both concentrated and weak hydrochloric and 
. * , * . ° ° > is 
ied jit industries you'll find Pennsalt corrosion-resist- sulphuric acid service at ordinary tempera- 
equired § ant cements— Penchlor*, Asplit*, and Causplit*. tures and at their boiling points. 
haps, other ee is the quick-setting, self-hardening In addition, Asplit is used for sealing joints 
- 7 ; ; ‘ ‘ bs 
t be = | sodium silicate cement that saves time in con- in carbon pipe spools—on the joints of a red- 
tled to struction—stands up under punishing duty— ; : ' , ; 
| of whith ; wood tank in acid service—and in patching 
1. ie and serves long and well under severe hick ¢ “s , oe |i . 
d ! on ached dcdsiiiitiis eaks in carbon and copper pipe lines. 
ly rp : Asplit and Causplit are resin cements, ex- What are your acid or alkali handling prob- 
ve traordinarily strong, abrasion-resistant and lems? Penn Salt technicians have had a wealth 
ee thert easy to handle. Use Asplit where conditions of experience in this field—consult them with- 
ins and st are always acid ...Causplit where conditions out obligation. Write fully or use the coupon. 
are alternatel i cali. . , 
burned # y acid and alkali We can supply you with Penchlor without 
being A leading oil company with a large synthetic restriction ... Asplit and Causplit are avail- 
es have ‘ rubber plant makes extensive use of Asplit and able only for essential service. 
ring 42 
T : *Trade-marks Reg. U. S. Pat. Off 
me os Dene LAY ANIA SALT MANUFACTURING COMPANY 
ota ; ’ ner Bidg., Philadelphia 7, Pa. 
blast furs? Ee Penchion nin’ + roe a free copy of your new booklet No. 6 on y gE ® x g Y L Vv A | i a $ A L T 
‘ol } 'G-Froot Cement. 
oc Bares \2/ MANUS PANY 
presen 2a Rasa ceo — 
: $2,310, tee — ——_______ 25. oe? 
welding fut COMPANY Soseesiite bak =) an 1000 WIDENER BUILDING, PHILADELPHIA 7, PA. 
se Als! eS ge Amy ae s New York « Chicago © 5S. Louis © Pittsburgh « Minneapolis « Wyandotte « Tacoma 
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ROLLING MILLS. 


"Engineered 


FOR PRECISION 
AND LONG LIFE 














“Standard” Rolling Mills 
for hot and cold rolling 
of metal strip, rod and 
ingot have heavy duty 
roller bearings which 
greatly increase their ef- 
ficiency. These roller bear- 
ings typify the careful 
engineering of all parts 
of “Standard” Rolling 
Mille and Gre an import- 
ant factor in the outstand- 
ing performance of these 
machines. Shown at right 
is a typical “Standard” 
Rolling Mill — the Two- 
High Medium Duty. 
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HEAVY DUTY 
ROLLER BEARINGS 


Designed especially for 
“Standard” Rolling Mills, 
these bearings have stag- 
gered rollers which dis- 
tribute the load evenly 
aground the journal cir- 
cumference. Bearings of 
this type reduce power 
consumption and insure 
an even turning of the 
rolls under pressure. The 
enclosed type bearing 
keeps the rollers turning 
smoothly in clean lubri- 
cant. 




















RHODE 


MACHINERY CO. 


ISLAND 














lower maintenance cost is expected from 
welded construction. 


Buttwelded joints are a more positive 


form of gas-tight construction than joints 
that must be riveted and then caulked, 
When a “hot spot” develops, a patch is 
easily made by welding. Welded struc. 
tures are more adaptable to the constant 
minor improvements made to a furnace and 


its design. Relining is easier over the 
smooth inside surfaces. . 


—R. F. Fey, .-eel, Vol. 113, Beet. 20, 1943, 


pp. 144-146. 148-150, 168, 170 


Wartime Scrap Problems 


Condensed from 
“Blast Furnace and Steel Plant’ 


There are two main aspects of the scrap 
problem that can and must be effectively 
dealt with if the flow of scrap is to be 
maintained at a rate capable of meeting the 
demand. They are: 

(1) Sorting has to start at the plaat of 
the steel consumer, and this initial sey rega- 
tion must be maintained and broken jown 
further by dealers. 

(2) Any interruption to the flow, 
whether it arises from failure of cons: mers 
to purchase, failure of appropriate ag: nciés 
to collect, or failure of the scrap prox ucers 
to make it consistently available, has - pro- 
found effect on the entire pattern. 

Currently, dealers are believed to have 
labor enough to handle their part the 
program. The War Manpower Co .mis- 
sion has announced that the scrap -netal 
industry is an essential war activit. and 
that certain employees are eligible for de 
ferment. 

No. 1 heavy melting steel is practically 
non-existent. Consequently, it continues to 
be necessary for consumers to maintain pro- 
duction with lighter and less desirable 
grades of scrap. Much has been accomp 
lished in this direction. There is still a 
useful function, however, for more prepa 
ration equipment. 

It is estimated that alloy turnings are 
appearing at the rate of 200,000 gross tons 
per month and carbon’ turnings at about 
400,000 tons per month. This volume is 
reported to be moving, but no general esti- 
mate of the extent of actual use nor the 
manner in which jt is being used is avail- 
able. 

Some companies are finding it cheaper to 
use turnings instead of paying excess freight 
on better scrap. One company reports that 
turnings make up over 50% of all pur 
chased scrap it is using. The importance 
of alloy turnings as a source of alloys to 
maintain and increase the production of al- 
loy steel cannot be overemphasized. 


Use of Alloy Turnings 

Probably no phase of raw materials de- 
velopment and utilization will pay larger 
dividends in terms of conservation of criti 
material and steel output than proper seg 
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: Bottoms with BASIFRIT 
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o | Resurface Open Hearth 
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NEW BASIFRIT 
SURFACE 


| 


a 
OLD BOTTOM 





RE’S a suggestion to add hundreds 


Crap of heats to the life of that open hearth 


i furnace whose bottom is old and unreliable: 
the Resurface it with Basifrit. 
t of Briefly, here's how: Before the furnace goes 
= down for repairs, wash it down, using coke 
breeze on the banks and blowing them 
_ down with air about every hour. Run slag 
cies out every two hours. Continue until the 
cers 


- hearth is washed down about 6 inches. 


Then start resurfacing. Throw in Basifrit 


nave with shovels, without any admixture of 


fe « slag The quick-setting Basifrit burns in 
< almost as fast as it can be shoveled. Apply 
de additional layers, one after another, and 
finish with a light slag wash. Cool until 
=“ cracks show, then heat up, coat with raw dolo- 
pro- mite, and charge. Take off two or three heats 
a before shutting down the furnace for the 
ll a repairs. The whole job takes 52 to 54 hours. 
epa- 
: Resurfacing is just that simple—with mini- 
pe mum lost production. In fact, resurfacing 
out time is not lost time, because it is soon 
yr more than made up by reductions in delay 
& BASIC HEARTH time between heats. And you have a sound 
bottom to protect the quality of your steel. 
ight Basic Refractories Engineers are always 
that at your service on any problem of hearth 
bet construction, repair or maintenance. 
s to 
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REFRACTORIES 





« | BASIC REFRACTORIES, INCORPORATED 
a CLEVELAND 15, OHIO 


seg: | 
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100 ft. of ACID Protection 
with Molded HAVEG 


The above illustration shows a 100’ long sectional 
HAVEG continuous strip pickling tank—just before 
it left the HAVEG plant to take its place in an 
important WAR PRODUCTS plant. 

HAVEG was selected for this job because it had 
proved itself unaffected by the acids commonly 
encountered in pickling processes. 

HAVEG is unaffected by Muriatic Acid, any con- 
centration—even at boiling; is unaffected by Sul- 
phuric Acid up to 50% concentration, and a grade 
is available which is highly resistant to Hydro- 
fluoric Acid. 

HAVEG has strength, toughness and durability. 
It is unaffected by rapid temperature changes and 
can be used continuously at temperatures as high 
as 265°F. 

Important to note is the fact that HAVEG is not 

a lining or coating but that its chemical 


resistance is constant throughout its entire 
HAVEG-SARAN 


ee | 
sheets are avail- HAVEG Equipment includes tanks, pipe, 
HAVEG-SARAN valves, fittings, fume duct, towers. 
Bulletin Po. Bulletin F-3 gives complete technical, 
1° lanai design and application data. 


Send for a copy today. 


HM-43 


a~ 
HAVEG CORPORATION 
7 —— 


NEWARK, DELAWARE 


FACTORY -MARSHALLTON, DELAWARE 
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regation, preparation and utilization of a} 
loy turnings. A pile of miscellaneous turn 


ings and solids at best is a waste of alloys 5] 


and at worst is a complete loss of both © 
alloys and iron. Proper segregation and ~ 
classification will go far to overcome resist. 
ance to direct use of turnings. 

Methods of using turnings, both alloy 


and carbon, to best advantage have re r 


ceived much attention. Apparently there 
is no general answer that will fit each in. 
dividual steel producer’s situation. By and 
large, however, a difficulty that confronts 7 
all users is in the treatment of long anda 
curly turnings. 

The British have very largely solved this 
problem by installing a large number of 
turnings crushers. About 54% of thes 
bushy turnings produced in England 
crushed into short shoveling grades. 
certain areas pronounced decrease in oil 
put of turnings is traceable to new and ~ 
improved manufacturing techniques such as 





| 


; 


centrifugal casting, forging and from other ~ 


advances in practice, 

Inclusion of turnings in blast furnace 
charges for the production of alloy iron 
has also received much attention. So far 
this method has been successfully used up 
to the point where about 18% of the out. 
put of the furnace has been derived from 
turnings. The method is not, however, the 
answer to all the alloy turnings prob! ms. 

An alternative to using this variet, of 
scrap in blast furnaces appears to be avail. 
able in the cupolas of iron foundries. The 
equivalent of alloy iron can be produc: at 
very low cost and distributed where :: is 
required. 


Saving Nickel and Molybdenum 


Nickel and molybdenum are almost -ully 
recoverable regardless of the processin;; and 
use of the scrap. Chromiym, particu arly 
in high-chromium grades, is definitely un- 
desirable in any heat where oxidatic. of 
carbon has to be done. The effect o' car- 
bon on open-hearth slags is well known. 
Chromium-bearing scrap, therefore, can be 
used to best advantage only in heats in 
which the net carbon content exceeds that 
of the scrap. 

One company has successfully precipi- 
tated chromium from slags in open-hearth 
heats with ferrosilicon. More extended 
use of this technique may be a valuable 
means of conserving chromium. Vanadium 
is invariably lost in open-hearth heats when 
it is introduced as scrap. 

Undesirable alloy elements are usually 
tramp alloys that appear in supposedly al- 
loy-free scrap or scrap delivered on any 
other specification. The introduction’ of 
nickel and molybdenum into heats that are 
expected to contain only carbon, silicon and 
manganese is not helpful in the production 
of high grade silicon sheets. 

Most of the “undesirable” elements that 
are appearing in scrap, however, are in the 
scrap only because it is improperly classified. 
One company lost over 40 heats of electric 
grade of alloy steel before it was discovered 
that the presumably clean scrap used con- 
tained brazing metal. 

Adequate housekeeping on the part of 
steel consumers can be of very great assist- 


ance in the solution of these troubles. 


=F, BE Vi Blast & Steel Plant. 
Vol. 31, Sept. 1943, pp. 1025-1027. 
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ind . worth many miles of wire rod. 
arly One new cup hook in ten million 
eo homes is a big order . . . but it’s only 
cat. a small part of the new tonnage piling 
“i | up for V-Day. Chain Store buyers an- 
.* ticipate an immediate postwar demand 
that for bright wire goods alone that will 
a be 600% of prewar requirements. 

me To make these and other goods 
ided available at non-inflation prices 
able requires mass production facilities 
a that start with accurate wire rod. 
sally MORGAN CONSTRUCTION CO. 
a WORCESTER, MASSACHUSETTS 
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Adjusting Brass Foundry Alloys 


Condensed from “American Foundryman”’ 


The importance of keeping a balanced 
composition in most non-ferrous alloys is 
little understood and appreciated by many 
foundrymen who melt and remelt without 
correcting additions until the copper con- 
tent is often too high for the best fluidity 
and castability. 

Specifications which allow this same de- 
gree of departure from nominal composi- 
tion, without regard to the metallurgical 
effect of each element, are misleading. 

By figuring the nominal or desired com- 
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position of the well known pressure and’ 
general purpose alloys to the lead-free basis 
and plotting the results on a triangular 
diagram, the author finds that the leaded 
bronzes and brasses of good foundry prop- 
erties arrange themselves along a diagonal 
line extending from 7 Sn to 21% Zan. 
Therefore, as an alloying element, zinc is 
only one-third as effective as tin. 

The line referred to in the diagram is 
the approximate dividing line between the 
all-alpha or solid solution alloys to the left 





and above, and the alpha plus delta alloys 
which occur when the composition falls 
below or to the right. 


For the best pressure resistance and good 
casting qualities, there should be just ¢ 
little of the delta tin crystals present, con- 
stituting a saturated condition of the alpha. 
The importance of this is most noticeable 
in those pressure castings that have the 
outer skin removed by machining. 

The author presents a table of composi. — 
tions that are commonly used as pressure 
resisting and general casting alloys in the 
brass foundries. When these are figured 
to the lead-free bases (given in the table), 
all conform approximately to the formula; 
Tin plus 1/3 zinc equals 7 to 7.4. 


All of these alloys lose about 10% of 
the zinc content in melting and superheat. 
ing to pouring temperature, and in some 
open flame furnaces about one-third of the 
zinc is lost. To keep the alloy in good 
working condition, this loss should be made 
up by the addition of zinc to each melt. 


The author devotes a few paragraphs to 
a discussion of how fractured specimens of 
castings may give a clue to the proper con- 
dition. This is regarded as fortunate in 
the case of brass foundries that do not have 
chemical control. 


In general, the article emphasizes the im- 
portance of adding zinc in melting an su- 
perheating non-ferrous alloys, and th» ad- 
visability of making up for shortages of 
tin or zinc in the ingot metal in order to 
maintain a balanced composition. It shows 
that neglect to do so frequently resuits in 
a copper content that is 2 to 3% higher 
than necessary for the castings. For ex 
ample, the well known 85-5-5-5 alloy és 
frequently found to run 88% Cu where 
better physical properties might be obtained 
with 84% Cu, if properly balance: 


—G. M. Thrasher, Am. Found: yman, 
Vol. 5, Oct. 1943, 7-9, 


Aluminum Casting Poured In Cores 
Condensed from “The Foundry’ 


In the procedure at Acme Pattern & Tool 
Co. for casting aluminum aircraft parts, 
the usual molding practice is followed in 
the production of smaller miscellaneous 
castings.. By a new method of pouring 
directly in the core assembly, a saving of 
65% was accomplished in reducing the 
weight of a wheel case from 228 lb. to 82 
lb. Similar practice was developed in cast- 
ing other parts of the engine. 


The upper crankcase is one exception to 
the practice of pouring entirely in the core. 
In this case the drag is green sand, but the 
cope consists of two cores that contain 
pouring runners and shrink heads. 

The composition of the sand mixture for 
the cope and drag consists of 630 Ib. Jake 
sand, 7 Ib. oil and 1414 Ib. of cereal bind- 
er. Proportions for the wheel case cores 
are the same except for the oil, 31 Ib. be 
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Prepainting of castings 
speeds production.... 


Information supplied by an Industrial Publication 


Now that time is the essence, a good many in- 
genious methods of saving it have been developed. 
One of them deals with the painting of castings. 
An organization using a number of fairly com- 
plicated castings paints them before machining 
instead of afterward, as is the usual custom. 
The method saves time because (a) it is not 
necessary to cut and apply masks for machined 


surfaces, and (b) painters can work faster. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


ee Spe igs a 
C | 
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Finishing, which was formerly [a bottleneck is 
no longer such. Finishing overhead charges have 
been reduced about 75%. 

The system has developed supplemental advan- 
tages. Machinists tend to be more careful of paint- 
ed castings, hence there is less trouble from sur- 
face blemishes occuring during machining. The 
castings do not shed sand and dust when being 
machined. As a result, the shop is much cleaner. 


MOLYBDIC OXIDE—BRIQUETTES FOR THE CUPOLA 
* FERROMOLYBDENUM FOR THE LADLE 
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ing used. For the jacket and side rail 
cores of the cylinder head oil is raised to 
10 lbs. A typical analysis of this latter 
mixture is: Moisture 1.68%; dry perme- 
ability 195; tensile strength 107.5 psi. 

Large risers are used on engine castings 
to assure adequate feeding to various sec- 
tions. For example, a cylinder head as-cast 
weighs about 215 Ib., but about 130 Ib, 
of this consists of gates and risers. The 
metal used is a British alloy. Melting is 
accomplished in 1000 Ib. gas-fired tilting 
furnaces. Nitrogen is used for fluxing in 
order to remove oxides and gas. 

After fluxing, the temperature is raised 
slightly above 1400° F., and pouring is done 
at about 1300° F. A careful check is made 
of composition and temperature of each 
heat. Test bars also are poured from each 
for subsequent analysis. 

Removal of gates and risers is an extens- 
ive operation. Chipping proved a labori- 
ous process, so the electric arc was used to 
cut away the risers from the upper crank- 
case. Using reverse polarity, most of the 
excess metal is removed in about 30 min. 
Risers on the cylinder head are removed by 
drilling and chipping. 

After gates and risers are removed, cast- 
ings are heat treated, the stress relieving 
Operation consisting of heating for 5 hr. at 
55° F. Final sand blasting precedes inspec- 
tion 


William G. Gude. Foundry, Vo : 
Sept. 1943, pp. 96-99, 8, 


Properties of Silumin 


Condensed from “Aluminium” 


The liquidity (ability to fill the mold) 
of silumin (aluminum-silicon) is particu 
larly good in the eutectic. Magnesium- 
bearing alloys with about 12% Si, and wall 
thicknesses of only 2.5 mm. (0.1 in.) and 
even less for large areas can well be cast, 
while other aluminum alloys have a limit 
at about 3 mm. (0.118 in.). Shrinkage is 
1 to 2% for sand castings and 0.5 to 0.8% 
for chill-mold castings; if silumin is re 
fined by sodium, the shrinkage becomes still 
less, which is almost like that of the eutectic 
grey casting. 

Of all aluminum alloys, silumin has the 
least tendency to hot-embrittlement and hot- 
cracking. They are rated as: Al with 1.6 Si, 
0.26% Fe, 100%; Y alloy with 4 Cu, 2 
Ni, 1.5% Mg, 93.8%; German alloy with 
2 Cu, 10% Zn, 83.3%; American alloy 
with 8% Cu, 62.5%; magnalium with 8% 
Mg, 53.3%; Al with 0.22 Si, 0.20% Fe, 
6.25%; Al with 0.07 Si, 0.053% Fe, 
5.00%; silumin with 12.2% Si, 0.00%. 

Hot-brittleness is greatest between 0.6 to 
1.62% Si, and decreases with further sili- 
con content; above 1.88% Si, the tendency 
to cracking is very small. Tensile strength 
is about 17 to 24 kg. per sq. mm. (24,000 
to 34,000 p.s.i.), bending fatigue strength 
4.5 to 10 kg. per sq. mm. (6,400 to 14; 
200 p.s.i.). 
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§S Ferrous HEATS or 16 NON FERROUS | 


DETROIT ELECTRIC 


KUHLMAN: ELECTRIC COMPANY 
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HEATS IN ONE EIGHT HOUR DAY 


Because of their high melting 
speed you can produce as 
many as eight ferrous heats or 
sixteen non-ferrous heats in one 
eight-hour shift with a Detroit 
Rocking Electric Furnace. And 
you pour these heats with a 
minimum of dirt, fumes and 


hard work. 


Detroit furnaces assure superior 
metallurgical results, even with 
unskilled labor, because of their 
automatic stirring action under 
non-oxidizing conditions and 
their precise control of time. 
temperature and composition. 


Built in sizes from 10 to 8000 
Ibs. molten metal capacity there 
is a Detroit Furnace to fit every 
foundry need. Write today for 
facts and prices. 








QUICK FACTS ABOUT DETROIT 
ROCKING ELECTRIC FURNACES 


e Faster melting 
e Lower metal losses 


e Higher average quality of 
product 


e@ Less machine shop scrap 


e Saving in floor space and 
molding equipment 


e Use of cheaper raw « 
materials 


e@ Less labor ° 


e Saving of alloys 











FURNACE DIVISION 


e SAY Git 








M1tC.HI GAN 











Silumin Y has a tensile strength of 25 to 
34 kg. per sq. mm. (35,600 to 48,400 
p.s.i.), with 6.5 to 12 kg. per sq. mm. 
(9,200 to 17,000 p.s.i.) bending fatigue 
strength. Cold pouring and fast solidifica- 
tion produce better basic structure, better 
mechanical properties and greater density in 
the castings. 

The addition of sodium has a far greater 
refining effect than any other element, even 
beryllium, which has a marked influence on 
crystal change. 


—E. Piwowarsky. Aluminium, 
Vol. 25, Feb. 1943, pp. 78-81. 


Core Sand Reclamation 


Condensed from 
American Foundrymen’s Assoc. Paper 


The two papers abstracted herein were 
presented at the 1943 A.F.A. Convention, 
and describe a new device for reclaiming 
used core sand, particularly oil bonded core 
sand, one from the viewpoint of the user 
and the other from that of the make: of 
the equipment. Various size units are 
available with capacities from one to ten 
tons per hour at respective costs of approxi- 
mately $20,000 and $60,000. 

A unit consists of a rotary oil or zas 
fired kiln, fans, cooling unit, dust collector 
and automatic safety controls. 

In operation, the sand is shaken out and 
either crushed in revolving breaker scr<ens 


or crushers to 44 in. size and passed over 
vibrating screens for reduction to 20 tc 30 
mesh. Metallic material is removed. The 


screened material is then passed into the 
high end of the inclined kiln heated to a 
temperature from 1000° F. to 1500° F. The 
heat, combined with the abrading action 
caused by the rotation, removes all traces 
of binder, and produces a clean sand nearly 
the same color as new sand. 

Longueville and Myers made comparative 
tests on core mixes’ from new and reclaimed 
sand. Both produced cores that were en- 
tirely satisfactory, although differing im 
some respects. The reclaimed sand pro- 
duced lower baked tensile strength and 
lower green and dry permeability, due to be- 
ing somewhat finer and having wider dis- 
tribution. Both sands contained at least 
99.5% silica, but the reclaimed sand con- 
tained 16.9% of fines compared with 5.3% 
in the new sand. 

Hartley estimates that the reclaimed sand 
will cost $1.44 per ton or less, depending 
on the capacity of the unit and the tonnage 
handled. This compare? very favorably 
with a cost of $3.00 or more per ton for 
new sand delivered to points near the pits 
and $9.00 per ton to the West Coast foun- 
dries. 

Successful units have been installed at 
Wright Aeronautical’ Corp., Lockland, Ohio; 
Buick Motor Co., Flint, Mich.; and Ford 
Motor Co., Dearborn, Mich. Other units 
are being installed. 

Sand reclaiming units are of particular 
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The widest use of “Shamva” 
Mullite is the truest form 


of economy. 





The superintendent who has selected “Shamva’’ 
Mullite for his furnace construction is finding this 
outstanding super-refractory of tremendous help 
in he drive for volume because— 


P*ODUCTION IS CLEARLY INCREASED as a 
re ult of the superior service life of “Shamva” Mull- 
it At extremely high temperatures it does not 
so'ten and slag away. Permits all-out production 
with a minimum of shut-downs. 


LABOR IS MORE PRODUCTIVE because man- 
hours formerly spent on repairing and rebuilding 
can now be devoted principally to getting out added 
production. 
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> @n-e-\ Re} ic LIFE . . . . “Shamva”’ Mullite covers are produced in every de- 


sired size and shape. 





TRADE MARK | 





THE MULLITE REFRACTORIES CoO., SHELTON, CONN. 
Pioneers in Mullite Super-refractories 


Bricks, Cements, Special Shapes for Every Requirement 
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SOUND CASTINGS 


CRAP 


+ FOSEGO “IRON R12" 


Add FOSECO "IRON R12" to your mol- 


ten iron to: 





¢ Remove iron oxide 

* Eliminate brittleness 

* Remove gases, slag inclusions 
* Increase fluidity 

® Improve machining 

® Develop closer grain 

¢ Improve physical properties 


Unretouched Photos Show: 


’ 
without FOSECO with 
"IRON R12 


FOSECO 
IRON R12 





Though scrap quality is poor, you can 


still make sound iron castings by using 


"IRON R12" 


. Write today for information. 


FOUNDRY SERVICES, zc. 
280 Madison Avenue 
New York, N. Y. 










interest now because of limitations on trans- 
portation facilities for new sand. Another 
item is the elimination of the cost of be- 
tween 50 cents and a dollar a ton required 
for removal and disposal of used sand 
when not reclaimed. Also, more uniform 
plant control of sand with increased pro- 
duction and less casting rejects is provided. 
—D. L. Longueville & ay Myers. Trans. Am. 


weed s Assoc. ve 51, Sept, 1943 Pe 
198-206; W. L. Hartley, ‘Tbid., pp. 207- 


Centrifugal Casting 


Condensed from “Foundry Trade Journal” 


This paper deals with the casting of 
tubular pieces for the manufacture of in- 
ternal combustion engine piston rings and 
cylinder liners, for which the author's firm 
have recently equipped their foundry with 
a James centrifugal casting machine. In 
this system of casting, the molds, which are 
cylindrical in form, are rotated about a 
horizontal axis. 

The James machine is designed with 
three shafts running one inside the other. 
The outer shaft carries the driving and 
braking mechanisms, and the face plate to 
which the mold holder is fixed. Inside 
this slides a second shaft, to which is at- 
tached the front plate, which has to be 
moved out of the way in order to remove 
castings from the machine. Inside this 
is the plunger shaft. The function of the 
plunger is to seal the inner end of the mold, 
and also to eject the finished casting. 

The machine is driven by a belt from a 
variable speed motor that provides an in- 
finite range of speed from 500 to 1500 
r.p.m. at the machine spindle. Molten 
metal is poured into the receiving basin at 
the outer end of the spout and runs into 
the mold until it is filled up to the level of 
the opening in the front plate, when any 
excess metal poured is thrown out and is 
caught by a sheet metal guard. 

As soon as the temperature of the cast- 
ing falls to 900°C. (1650° F.), a hand 
wheel, which operates the plunger, is 
turned, moving it forward and thus ejecting 
the casting. 

When the machine was started up, many 
difficulties were encountered. One was the 
inability to get the small amounts of metal, 
which the machine is able to take, hot 
enough from the cupola. Even the small- 
est cupola will melt about 1500 Ibs. hourly, 
and the difficulties connected with tapping 
10 to 20 lbs. every two or three min. are 
readily imagined. 

Furthermore, all the piston-ring specifi; 
cations acceptable for aircraft limit the car- 
bon contents of the iron to below 3.5%, 
and the cupola was delivering iron with 
3.6 to 3.8% C. Eventually; duplexing the 
metal was tried by melting a charge in the 
cupola, transferring it to a crucible furn- 
ace for superheating, and at the same time 
making additions required to bring the 
metal to correct chemical analysis. 


E. Alexander. Foundry Trade J., 
‘Vol. 71, Oct. 7, 1943, pp. 109-110. 














For 


CLEAN STEEL 


and 
INCREASED 
PRODUCTION 


® Lunke-Rite—an extremely ef- 
fective exothermic, powdered 
compound for the control of pip- 
ing in steel ingots poured with 
without, hot tops; and in steel 
castings. It increases ingot yield 
considerably. The additional heat 
created has a beneficial effect on 
quality of steel by reducing rate 
of cooling in center section of 
ingot, which has been found to 
prevent internal cracks and lami- 
nations. This fact is especialiy 
important for large forging iv- 
gots.—Also used for fitting la:le 
stopper into nozzle;—as cover on 
steel in ladle where duplexing or 
reladling is practiced;—as cover 
on hot metal being transporte: a 
distance from blast furnaces; — 
ete.—_LUNKE-RITE is availa» le 
in grades to suit various nee:'s, 
Information upon request. 


——— 





® Rite-Melt Cleanser—  con- 
taining no aluminum—placed on 
bottom of ladle or into stream or 
on bottom of mold. 





© Rite-Sulphur Reducer—put in 
ladle. 





® Rite-Moldcote— for steel in- 
got molds—can be easily sprayed 
and is economical to use. 


CONRAD WOLFF 


Manufacturer—Owner of 
The Rite-Products Company 


Irvington, N. j. 
P. O. Box 448 .. . Newark, N. |. 








Additional Products: 
Rite-Tonerde 
Finest levigated alumina 


Green-Rouge Polish 
Levigated Chromic oxide 


Mild Polish 
Levigated tin oxide 


Sharp Polish 
Levigated cerium oxide | 
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Floor-level Throat Runs 
Thirty-one Months! 


| ae 31 months, the furnace above operated at high survived, but apparently had considerable usefulness 


in 


in- 
red 








production on milk-bottle glass. It is obvious that remaining at the end of the run. 


i f this | h, with a floor-level throat, 
ee Oe Tee ee ere We would be glad to discuss your tank problems with 


n no refractory could survive unless it were possessed of : 
y Y P you. Address: Corhart Refractories Co., Incorporated, 


di li d resi " 
i. See, ict 16th and Lee Streets, Louisville, Kentucky. 
The throat-cover blocks are Corhart* ZED Electrocast. 


*Not a product, but a registered trade-mark 


As the photograph shows, the ZED throat not only oe No 


ENDURANCE 
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ELECTROCAST 
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Steel Weldability 


Condensed from 


The general purpose of a research piv- 
gram conducted by Rensselaer Polytechnic 
Institute was to evaluate the weldability 
of steels for the arc welding fabrication 
of war materiel, and to select optimum 
welding conditions. The principal ap- 
proach was by direct measurement of cool- 
ing curves associated with a variety of 
welding conditions, plate thicknesses and 
plate temperatures. 

The specific purpose was to obtain meas- 
ured cooling curves and maximum heat- 
affected zone hardness for the first and 


154 


“Welding Journal’ 


last passes of butt and fillet welds in \%, 
4, 1 and 144 in. A.S.T.M. A 131-39 plain 
low carbon ship steel. For each thickness 
at least four combinations of weld energy 
input per inch were used. 

A Jominy hardenability test was run on 
each different heat of steel. For the bulk 
of the work alternating current was used 
because it gives a steadier arc with less 
magnetic disturbance at the ends of the 
weld. 

It was found that the first pass in butt 
welds always cools more slowly than the 











last pass. The first pass was particularly 
studied because of the general experience 
that difficulty with cracking is found: more 
common therein, probably because of the 
lack of mechanical support of that pass. 
The studies were conducted between 32° 
and 400° F., and the investigation was 
limited to the effect of welding conditions 
in the base metal in the heat-affected zone, 

It is becoming more recognized that both 
the metallurgical structure and the response 
of the base metal to welding determine 
cracking and the ductility of the joint. 
Welds were made with G.E. 6 WF-H2A8 
automatic arc welding equipment, the elec. 
trodes being Murex Type F, suitable for 
down-hand welding and for horizontal and 
positioned fillets; also for deep groove work, 
for cover beads, for straight or reversed 
polarity, or for alternating current. Weld. 
ing current was provided by a 750 amp. 
G.E. arc-welding transformer using the 
100 v. open-circuit connection. 

The entire metallurgical behavior of the 
steel adjacent to an arc weld is a function 
of time-temperature relations above the 
equilibrium critical temperature and also 
of the cooling rates through important sub- 
critical temperature ranges. The latter are 
most important and most subject to con- 
trol. It was found that many alloy and 
higher carbon steels could not be welded 
satisfactorily without preheating the plate. 








Important Range Within 200 Deg. 


For most steels it will be found tha: the 
important temperature range is not v ider 
than about 200° F. The main considera 
tion is to provide sufficient time within 
the important temperature range to produce 
the desired type of grain structure. The 


important temperature range for ‘trans 
formation is between 1100° and 900°F 
for plain carbon and nickel and mu inge 
nese steels. 


When steels are welded with a plate 
preheat of about 400° F., as compared with 
room or lower temperature, there resu!ts an 
appreciable stress relief and tempering of 
any residual martensite, with a considerable 
improvement in ductility and with very 
little change in hardness. 

By means of relationships described ia 
this report it is possible to predict weld 
ing conditions to give the all-fine-pearlite 
or the all-bainite type of structure. For 
many steels it may be necessary to make 
a compromise between the desirable struc 
tures and the normally brittle martensiti€ 
structures. : 

The cooling rates and possibilities of 
extension of the measurements by mathe 
matical methods should be valuable im 
studying the production of stresses and the 
formation of cracks. Cooling rates, Of 
more precisely cooling curves, are pfilt 
cipally determined by weld energy input 
per unit length of weld, plate thickness 
plate temperature and plate geometry. 

In the experiments at Rensselaer the 
theoretical mathematical solutions were Com 
stantly checked with the actual experiments; 
and reasonable agreement was found iff 
variably. Hence, for those cenditions where 
actual experiments were not made it @@ 
be assumed that the mathematical data will 
hold true. * 

A study of the data will give an excellent 
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“We deem the independence and equal 


rights of the smallest and weakest member 
of the family of nations entitled to as much 
respect as those of the greatest empire.” 

Elihu Root will long be remembered for his brilliant statesmanship as sex 


retary of war, secretary of state, United States senator for New York, 
and other responsible government positions, from 1899 to 1918 








STINGS FOR HEAT CORROSION 
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METCO Metallizing Guns bring savings 


you ve never known hefore! 


Send for New Catalog 
Describes METCO Guns, Wires, 
Surface 


other Accessories in detail ... 


Preparing Tools and 
tells how sprayed metal coat- 


ings are helping to save ma- 


terials and manpower in the 
production and maintenance of 


war-needed parts andequipment. 


WORLD'S FINEST 


156 





NEW PARTS eliminated completely ... 
costly rejects quickly salvaged ... critical 
metals replaced by cast iron and carbon 
steel ... manufacturing time reduced... 
green labor trained in a few hours... 
equipment paid for itself on the first job 
... these are typical reports from plants 
using METCcO Metallizing Guns for pro- 
duction or maintenance. Two models— 
Type E and Type 2E—meet your price 
and priority needs. 

METALLIZING ENGINEERING CO., INC. 


38-16 30th Street 


in Canada: 


Long Island City 1, N.Y. 
B. W. Deane & Co., Ltd., Montreal 





METC 


METALLIZING EQUIPMENT 
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| cooling rate as to differences in the 
| tility of the plate material being welded at 





picture of the importance of the plate 
thickness in determining whether a steel 
can be readily welded. Reasonably slow 
cooling rates can be obtained in the thinner 
plate sections, but it is with only very high 
degrees of plate preheat that similar thermal 
cycles can be obtained in heavier plates. 


Behaves as Infinitely Thick Plate 

In the range between 4 in. and 1 in. the 
plate will behave at first as a thick plate; 
then, as temperature drops and heat is 
conducted to the opposite surface, the be- 
havior will change in the direction of be. 
coming a thin plate. With low power in- 
put and high arc travel speed, even a 1-in, 
plate behaves essentially as an infinitely 
thick plate during the significant part of 
the thermal cooling cycle. 

The fact that the metal melts and leaves 
a pool of molten metal trailing the elec. 
trode has the effect of an apparent increase 
in heat input to the plate. One of the 
fundamental principles for the avoidance 
of cracking of welds in hardenable steels 
is to temper the structure before the tem- 
perature has dropped much below the 
martensite-forming range. 

If a cascade technique is arranged so 
that a second pass is deposited before the 
temperature in the zone adjacent to the 
first pass drops below a certain tempera- 


| ture, the heat of the succeeding pass can 


temper the preceding pass and help to pre 
vent cracking. To determine the ‘ime 
available between passes for such cases, 4 
special mathematical solution has been de- 
veloped. 

The cooling rate at any temperature is 
independent of travel speed; therefore, ex: 
cept for small initial differences, the time 
required to fall to any temperature must be 
independent of travel speed. Plates cool 
very little more rapidly when welded at 
37° F. than at 72°. Consequently, trouble 
experienced with cracking at low tempera 


| tures is not so much due to differences @ 


duce 


these low temperatures, particularly that 
ductility measured in the presence of 4 
notch, 


First Pass Cools Slowly 

Invariably in numerous experiments un- 
der varying conditions the first pass cools 
much more slowly than the last pass. This 
is because metal is deposited more com 
pactly in the first, resulting in much less 
conducting surface from the deposited metal 
to the plate. Also, when the first pass is 
being deposited, the arc being down in the 
groove tends to radiate much more of its 
heat to the plate than when operating on 
top of the plate in the last pass. 

The last pass may cool by conduction of 
heat both laterally and in the direction of 
plate thickness. The most severe condi- 
tions from a metallurgical standpoint are 
obtained in the last pass. As a result of 
these findings, it was decided to discon 
tinue the measurement of first pass cooling 
rates. Where cracking is more prevalent 
in the first pass, it is due to the cooling of 
unsupported weld metal and not so much 
to any adverse effect of cooling rate. 

In welding the 1-in. ship steel there 
was found the tendency for 3/16 in. elec 
trodes to produce a higher cooling rate 
14 in. electrodes. This effect was 
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¢ AIRPLANE LANDING MATS provide foot- 
ing for aircraft on treacherous terrain. On beaches, 
in cleared jungles, on captured air fields, these 
metal mats make it possible for our fighting air 
lorce to hammer the enemy from newly gained 
Vantage points. 


Pennsalt Metal Cleaner helps speed the output 
of this vital equipment. During blanking, ribbing 
and slotting, paraffin and mineral lubricating oils 
‘ollect on the mats. These must be removed 
prior to painting. 


The landing mats are carried on a chain conveyor 


the following sequence of operations: 
rst, soak cleaning with Pennsalt Cleaner in a 


allon tank at 212° F.; then a cold water 



































rinse in an 800-gallon tank; finally, a hot rinse in 
an 800-gallon tank containing rust inhibitor. 

To date millions of square feet of landing mats 
have been cleaned with Pennsalt Cleaner with 
highly satisfactory results...This is another 
wartime cleaning job which demonstrates again the 


effectiveness of this famous family of metal cleaners. 
Why not put your metal cleaning problems up 
to our thoroughly experienced staff of 
technicians? No obligation. Write \a/ 
fully to Dept. MA. 


MAN UWF 










1000 WIDENER BUILDING, PHILADELPHIA 7, PA., U.S. A. 
New York « Chicago « St. Lovis « Pittsburgh « Minneapolis « Wyandotte « Tacoma 




















To Better 
Descaling 


ae, 






The Bullard-Dunn Process, the “up-to-the 
minute” descaling method, meeis the strin- 
gent requirements of war-time production be 
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cause it lowers descaling time; it saves labor; 










it removes scale completely from internal as 
well as exposed surfaces; it changes no dimen- 
sions; it is dependable: it is easy to operate: it is 
practical. What more can one ask for present as 


well as post-war production? 


Send data and representative samples to 


BULLARD-DUNN 
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DIVISION OF THE BULLARD COMPANY 


BRIDGEPORT, 2 CONNECTICUT, 
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when cooling rates were measured at 1300° 
F. and amounts to about a 5 per cent 
higher rate for the smaller electrodes. 

It is believed that changes in thermal 
conductivity between various low-alloy 
steels are of secondary importance in de. 
termining cooling curves. Whatever smal) 
difference does exist would tend to pro. 
duce lower cooling rates in alloy - steels 
at the same energy input. Though data 
were gathered with a.c. equipment, it may 
be concluded that it will be suitable for 
d.c. welding. 

Another conclusion is that more marten- 
site can be tolerated in a weld structure if 
the welding conditions are such as to re. 
quire preheat. Another observation is that 
low-alloy steels cool somewhat more slow- 
ly than plain low carbon steel. 


Mathematical Compilations 

Further conclusions from the studies are: 
It is possible to measure actual cooling 
rates in the heat-affected zone adjacent to 
arc welds close to the fusion line, and to 
correlate these with actual welding con- 
ditions so that they may be reproduced. 
Mathematical solutions for the rates have 
been modified by experimental measure- 
ments to make possible a wide extension of 
the data. This permits duplication of any 
desired rate. 

Welding conditions for different els 
can be predicted, based on fundamental 
metallurgical principles and simple tests. 
Rates determined on the described ship steel 
will be reproduced in SAE 1035, NAX 
9115 and NE 8620. Arc travel speec arc 
voltage and arc current in amperes m:y be 
conveniently grouped into a single fz tor, 
energy input per unit length of we! in 
joules per in., as a factor in determ ning 
cooling rate. 

The only cooling rate factors to b« con- 
sidered are energy input in joules p< in, 
plate thickness, plate temperature anc’ joint 
geometry. Complete data for a new plate 
thickness are obtained by making © peti- 
mental measurements at only two plate tem- 
peratures, the rest to be ascertained by 
mathematics. In 14 in. plate much higher 
cooling rates are found near the surface of 
the plate at the edge of the weld, than are 
found beneath the weld, particularly for 
low energy inputs. 


—W. F. Hess, L. L. Merrill, E. F. Nippes, Jr. 
| & A. P. Bunk. Welding J. Vol. 22, Sept. 1943, 


pp. 377s-422s. 


Bending Copper Tubes 


Condensed from “American Machinist’ 


A large number of different size copper 
tubes bent accurately to various shapes, 
with close tolerances for length, is made 
for the Navy by International Harvester 
Co. Most of the tubes have compound 
or reverse bends, impossible to produce 0” 
standard tube bending machines, and must 
have no restrictions or folds. Each tube # 
inspected by dropping a steel ball through 
it, also with special checking fixtures 
with hydrostatic pressure twice normal. 

Where tubes have very thin walls and 
are over Y/ in. in diam., they are filled be 
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On Pan-American Clippers, INCONEL exhaust 


manifolds are subjected to (1) high heat 


(2) quick starting (3) corrosive gases (4) intense vibration 


The lightweight exhaust manifolds... 
welded of .043 in. INCONEL sheet... 
installed on Pan-American Clippers 
before the war have helped to “keep 


’em flying.” 


In service, they encounter sudden tem- 
perature swings from the cold start to 
1500° F., and higher ...the corrosive 
blast of exhaust gases from high octane 


fuel...incessant and intense vibration. 


Despite these destructive factors... 
and the very light gauge of the sheet 
used...many of these INCONEL mani- 
folds have seen more than 5000 hours 


of flying service without repair. 
* * * 


*The details of this use of INCONEL 
are published in the belief that they 


will be of interest and value to engi- 
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THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, N. Y. 


MONEL « “K” MONEL - “S” MONEL - “R” MONEL « “KR” MONEL + INCONEL + NICKEL ~- “Z” NICKEL 
Sheet... Strip...Rod... Tubing...Wire...Castings 


neers and designers working on simi- 
lar problems, even though the use 
of INCONEL today is restricted to ap- 


proved applications. 





Material for exhaust manifolds must have good working 


qualities and especially good welding qualities . . . two 
definite advantages of INconeEL. It can be formed into 
complicated shapes in drop hammer as well as in press 
work, and welded to produce ductile joints that endure 


constant vibration without cracking. 
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fore working with untreated dry silica 
sand. Small tubes that are to be bent cold 
are annealed to cherry red with a city-gas 
torch as they lie on bricks on a welding 
stand, then dipped into cold water. Tubes 
over Y, in. in diam., filled with sand, are 
heated with an oxyacetylene torch uniformly 


| over the bending area just prior to work. 


ing. 

To make the fixtures a steel rod, the 
same diameter as the tube outside, js 
formed accurately by hand to the needed 
shape. This is studied for sequence of 
bends, whereupon a fixture is built by 
welding together steel sections to suit the 


| shape of the finished tube. 


In operation, the end of the tube js 
clamped in position, then the tube js 
gradually drawn into shape around the 
contour of the fixture with care and just 
the right amount of manual pressure. Some 
fixtures have sliding blocks or quick-acting 
clamps, easily moved out of the way, and 
arranged so that the finished tube can be 
drawn out easily. 

The minimum inside radius of the bend 
should be greater than the outside diameter 
of the tube to prevent folds. Often a steel 
plug with an extended handle is fitted into 
a tube end to give the bender a grip that 
will not cause distortion. The hancle is 
held by threading onto the couplin: aut 
already assembled on the tube. 

Usually one end of the tube is givena 
preliminary bend in the channel secti n of 
the fixture; it is then transferred the 
main body of the fixture and car-fully 
wrapped or wiped around the fixtur: con- 
tour. The first end of the tube is | cated 
by bringing the coupling nut against stops, 

Tubes are filled with sand by first driving 
a short plug in one end and pouring ‘n the 
sand from the other end. The sznd is 
tamped down by striking the tube exte 
rior with a wooden block. When filled, 
the plug with the extended handle is driven 
into position, then a tapered collar is driven 
over that end of the tube to compress the 
tube against the handle and to prevent the 
mouth of the tube from enlarging. 

Fixtures must be made with relatively 
thin sections where the tube is being bent 
hot, so that the body of the fixture will not 
carry heat away from the tube too rapidly. 


Tubes are cut off from mill lengths at 
work bench fitted with a bench-type, abras 
ive cut-off machine. A wood guide chan 
nel keeps the tube lengths square with the 
cut-off wheel. Stops in this channel per 
mit cutting off tube lengths within plus of 
minus 1/32 in. 

Tubes that are to be fitted with ferrules 
before bending are cut to the finished 
lengths required. For larger tubes bent hot, 
or to be threaded after bending, tubes aft 
made 1 in. or more longer on each end to 
provide a grip for the bending handles, 
and are cut to finished: length after bend- 
ing. : 
Cut-off tube lengths are burred at each 
end with three-corner hand scrapers. Thet, 
coupling nuts are assembled on the tubes 
that are to be fitted with ferrules before 
bending. To apply a ferrule the tube # 
gripped in a special vise, the ferrule is lo 
cated over the tube, the tube is swedg 
out to hold the ferrule in place by driving 
a tapered steel drift into the end of th 
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_A/Yale Pad- 
lock’s shac- 
kie, actual 
size. 





> Cross Section, enlarg- 
ed to show skin-deep @ 
hardening. 


The problem in hardening the 
abov. shown shackle for a Yale pad- 
lock - to give its tough but soft steel 


a fil rd non-brittle skin. This skin 
or must be only 0.008” to 0.012” 
thick. depending on size; it must be 


withi:: a fraction of a thousandth of 
the specified thinness; and it must be 
extremely uniform. 

These “musts” have long been met 


by the use of one of the old-established 
case-hardening methods. But, when 
“Homo-cyaniding” became available 
afew years ago, Yale & Towne ex- 
ecutives decided to review the situa- 
tion. ‘They investigated ; tried the 
Homo-cyanide method thoroughly, 
and have now adopted it because it 
gives great uniformity and is clean, 
quick and automatically controlled. 
The operation is as follows: 


Twenty-five hundred shackles (260 
lbs), are divided among three alloy 
trays, which are then nested in the 
Homocarb Furnace. 


Forced - convection heating by the 
genuine Homo Method brings the 
load rapidly and uniformly up to the 
gas-cyaniding temperature of 1550 F. 






/ 
A Slogan For Every American 
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After loading the furnace the heat- 
treater starts an automatic injector 
which feeds Homocarb Fluid into the 
furnace. This fluid “cracks” to form 
Homocarb gas; both prevents scale 
and carburizes. ‘Then, at the proper 
point in the cycle, a small, steady flow 
of ammonia is admitted. 

The ammonia and Homocarb gas, 
mixed and distributed through the 
load, reacts with the steel to form the 
intensely hard case required. Because 
the Homo Method distributes the 
mixture so thoroughly, the case is 
highly uniform; and because the Mi- 
cromax Temperature Control holds 
the heat so constant, the thickness of 
the case is regulated with great exact- 
ness by simply soaking for the desired 
time. 

. The heat-treater therefore has 


‘only to watch the time, and quench 


promptly in brine, to get the correct 
structure. There are practically no 
rejects of these urgently war-needed 
parts. 

If you have a gas-cyaniding prob- 
lem, outline it and an L&N engineer 
will either call or send Catalog 
T-623, as you prefer. 









MEASURING INSTRUMENTS - TELEMETERS - 


Two of Yale & Towne Mfg. Co.’s Homocarb Furnaces, used in the Stamford, Conn., plant for shallow 
case gas-cyaniding of lock shackles as well as for straight Homo Carburizing. 


How Yale & Towne Harden Shackles Skin Deep 


Quenching shackles 
spreader 
that each 
make its 


LEEDS & NORTHRUP COMPANY, 4925 STENTON AVE., PHILA., PA. 


LEEDS & NORTHRUP. 


AUTOMATIC CONTROLS - 











in brine. The pyramidal 
on end of steel rod, scatters shackles so 
is quickly and thoroughly quenched to 
Homo-cyanided surface file-hard. 


Jrl Ad T-623(17) 
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AEROCARB* 
— (Barium Base) Easy Washing 


1. Usable temperature range of 
1300° F.-1650° F. 

Non-hygroscopic and non-cor- 
rosive. 


rw 


3. Eutectoid case. 
4. Low cyanide decomposition rate. 


5. High fluidity—low drag-out 
losses. 


AEROCARB DEEPCASE 


—Maximum Case Depths 


1. Operating temperature of 
1700° F.-1750° F. 


2. Penetration rate equal to gas 
carburizing. 


3. Low cyanide loss. 
4, Ease of control. 


AEROCASE*—(Caicium Base) 
Superior Metallurgical Properties 


1. Usable temperature range of 
1250° F.-1650° F. 


2. Density of 110 pounds per Cu. 
Ft. at 1500° F. 


3. Maximum rate of case penetra- 
tion. 


4. Hypereutectoid case. 





5. Flexibility of usage. 
(2) Maximum carburizing. 
(b) “Neutral” type hardening 
with same materials. 
6. Ease of control. 
% Note: Lower cyanide content re- 
quired in Cyanamid activated car- 
burizing baths as compared with the 
amountrequired in. the non-activated 
types'of cyanide case hardening com- 
pounds. 


An Important 
New Reference 
Text for the 
Metal Working 
Industry 





A request on your company letter- 
head will bring you a copy of this 
new 32-page technical booklet 
containing the latest information 
on case hardening and liquid car- 
burizing. 

The facilities of our laboratories 
and the experience of our technical 
staff are available to assist in the 
solution of metal treating problems 
to which salt baths are applicable. | 
We welcome an opportunity to dis- 
cuss with you these problems. 

*Reg: U. S. Pat. Off. 


AMERICAN CYANAMID 


& CHEMICAL CORPORATION 


: an : 
ear (A Unit of 


4\"_ 


ae.7 4. 


» Cyanamid Company) 


NEW YORK 20 








tube. For Monel ferrules, induction heat. 
ing is used for brazing; for brass or copper, 
oxyacetelene torches. 

After brazing the ferrules are turned 
and faced in lathes with stellite tools. The 
tube is held in a collet chuck, with the 
extending end of the tube supported on 4 
mandrel held in a tailstock chuck. 

After bending, all tubes are cleaned, 
those filled with sand being first cleaned 
internally with ? steel wire brush on 4 
flexible shaft. 


—H. Hodges. Am. Machinist, Vol. 87, 
Sept. 30, 1943, pp. 80-82. 


Selenium Rectifiers 


Condensed from “Iron and Steel Engineer’ 


The chemical element selenium, which 
may be classed as a semi-conductor of elec. 
tricity, exists in three forms—the vitreous, 
which is almost an insulator; the alpha 


| which is crystalline, but has a high resist. 


ance; and the beta, which has a lower re 
sistance. It also has a remarkable property, 
which contributes to the characteristics of 
the selenium rectifier—its specific electrical 
resistance decreases with temperature rise 

An essential property of all: meta!-plate 
rectifiers is that they possess asym»netric 
conductivity—that is, are better cond.ctors 
with current flowing in one direction thas 
in another. Rectification occurs at th con 


| tact surface of two dissimilar subs: ances 


usually referred to as a conductor ind 41 
semi-conductor. 

In the selenium rectifier a meta base 
plate, usually iron, is the conductc , and 
a layer of selenium, .002 to .004 in. thick 
is the semiconductor. The selenium is ap 
plied in vitreous form, but later process 
ing converts all but a very thin leyer 
the beta form. A layer of metal alloy is 
then sprayed onto the selenium. 

When a direct current is connected ® 
this couple, with the sprayed metal side 
negative, a current will flow from the bas 
plate to the sprayed layer. If the polafity 
is reversed, the flow takes place in the op 


| posite direction, but to a very much smaller 


extent. The current rectification ratio’ 
usually of the order of 100 to 1. 

The ordinary commercial selenium ret 
fier consists of an assembly of rectifying 


| plates mounted on an insulated bolt. This 


| tion, say 100 amperes or less 


stack is suited for low current rectiiee 
For dé. 
supplies of thousands of amperes, as for 
electroplating, the number of discs required 
at 15 amperes per disc, would make net 


| sary a staggering number of connection. 


| developed. 





To simplify the construction of paralle 
plate assemblies, a new design in the fom 
of a strip or plate-type structure has bee 
It consists of a strip: of steel 1 
carry the combined currents of the indivit 
ual rectifying elements, the discs being Spo 
welded to the strip. With 31 discs welded 
to the strip, and carrying 10 amperes 
the strip becomes in effect a 310-amper 
unit. 


Cooling arrangements may be of seve! 
(Continued on page 166) 
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| What to do about Rust? 





| Immerse any rusty nail in a 


small quantity of Cities Service Remove nail and wipe dry with cloth 
Rust Remover. If badly rusted, allow or tissue. Note the complete absence 
p to remain for several minutes. You can of rust and the way the original surface 
actually see the rust dissolve. reappears. 


dl 





nn 7 


: CYiTES SERVICE RUST REMOVER has and harmless to handle by those not allergic to 
. been tested for four years throughout a small, _ specific chemicals. It is fast-acting, and, although 
. highly industrialized area in the East, where it heating somewhat accelerates results, general 
has carned a unique reputation for performance. = application is recommended at normal temper 
4 RUT REMOVER is a clean, clear liquid, prac- ature (60°-90°F.). RUST REMOVER is effective 
“ tical'y odorless, non-inflammable, easily applied, | on chromium, copper, aluminum, steel and iron. 
$$ 

: See a Free Demonstration of Rust 


Remover on Your Own Equipment. 


(Available only in Cities Service marketing 


territory EAST of the Rockies.) 


MAIL THIS COUPON TODAY! 2 


- CITIES SERVICE OIL COMPANY 





SPR Ss 


= 


pas le - Room 106 
4 | . Non-Inflanunab Sixty Wall Tower, New York 5, New York 
fo 4 H rmless tO Normal Skin itt CP oe Gentlemen: I'd like to test Rust REMOVER on 
. ie ‘ Clean FOR mousTaY my own equipment FREE OF CHARGE. Send 
in 3. Makes Metals Chemically > Ene details. 
red : ical Action 
wo 4 Removes Rust by Chemico Name....... 
re : ' ic, Nitric ; 
- from Muriatic, Sulphuric, N Company 
form >, Free : ids of Cyanide. 
be and Oxalic Act Address 
| t0 


City State 





CITIES SERVICE OIL COMPANY 


NEW YORK . CHICAGO 
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at several before 
you buy but be 
sure you get 

these features: 









Check List: 


Easily operated insulated top 
cover 



















Double flange pot 
Double flange supporting ring 


Double flange top ring 


Model P71—16” dia., 18” deep 


Extra pot thickness at liquid 
level 


For use with 
Lead 
Salt 


Cyanide 


Element — one continuous 
helix extra heavy rod 


Positive element support in 
recessed refractory wall 


Lining 12% inches 
Two point heat control 
Time clock starting 


PATENTED SEALS 
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: F; 
EXTRA POT 
THIGKNESS AT WN 
LIQUID LEVEL 
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TAUVERON 1 
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PATENTED 
ELEMENT 
SUPPORT 

TILE 
























Built in 8 Standard 
Sizes 










American Electric Furnace Company 


29 Von Hillern St., Boston, Mass., U.S. A. 
Industrial Furnaces For All Purposes 


















kinds, but for plating applications, with 
exposure to corrosive vapors, best protec- 
tion is obtained by operation in tanks, un- 
der transformer oil. A motor-driven blower 
may be used to direct an air blast over the 
tanks. 

The ac. supply to the rectifiers is 
changed from high to low voltage in the 
power transformers. Provision is also 
made for operation on either 220- or 440- 
volt systems. To vary the d.c. output of 
the rectifiers, induction regulators, taps on 
the main transformer primary circuit con- 
nected to tap switches, tapped auto-trans- 
formers with tap switches, and saturable 
core reactors are in general use. The ob- 
ject in all cases is to raise or lower the 
a.c. voltage to the rectifier. 


—C. A. Kotterman & E. H. Pollack. Iron & 
Steel Engineer, Vol. 20, Oct. 1943, pp.73-81. 


Furnace Brazing 


Condensed from “Automotive & Aviation 
Industries” 

Brazing has been adapted to mass pro- 

duction in recent years, such as in the man- 

ufacture of automotive parts, refrigerators, 


computing machines and various types of 
electrical equipment. The recent develop- 
ment by the Aluminum Co. of Americ: of 
a method of brazing aluminum alloys has 
induced the aircraft industry to investigate 
brazing as a production process in airplane 


construction, where it will be limited |:rge- 
ly to ferrous and aluminum alloys. 

When applied to ferrous alloys, th: ad- 
vantages are as follows: 100% int 
strength can be obtained in lap-type ‘oints 
by merely increasing the amount of joint 
overlap; dissimilar metals and alloys cap 
be joined satisfactorily; so can parts of dif- 
ferent sizes and shapes; it may be possible 


to finish-machine and heat-treat parts to as 
high as 150,000 psi before joining, pro 
vided the brazing is done in a controlled. 
atmosphere furnace. 

The disadvantages are: Production rates 
are lower than with flash welding and pro 
jection welding; for telescoped joints, ma 
chining to close tolerances is required; 
usually, post-brazing heat treatment is 
needed if strengths higher than the normal- 
ized strength of the parent metal are 
quired. 

But aluminum alloys offer a larger field 
of usefulness than ferrous alloys. So fat 
the process is limited to the work-hardem 
ing alloys and the precipitation-hardening 
alloys, with no satisfactory technique for 
the age-hardening alloys. When brazing 
is done in an uncontrolled atmosphere, # 
flux must be used. 

The strength of joints with present avail 
able brazing alloys is a function of the joift 
thickness, strength of the parent metal 
the brazing alloy. There is an optimum 
joint thickness at which joint strengths @® 
be obtained that are considerably greatt 
than the strength of the brazing mai 
it being believed that some alloying of tf 
parent metal and brazing alloy occurs by 
fusion. : 

Joint strength falls off rapidly a ® 
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FOR POST WAR PLANNING 


Farquhar Hydraulic Presses are today affect- 
ing the shape of things to come in metals and 
alloys with pressures up to 7200 tons. Take 
powder metallurgy, for example, where smooth 
application of power and precision control are 
required for pressing larger pieces with speed 
and uniformity. 


Years of building hydraulic presses for many 
industries give Farquhar a head start on your 
powder pressing needs. When your post-war 


© Write for this Catalog-Today 
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processes call for hydraulic presses . . . pow- 
der metallurgy or any other industry .. . think 
of Farquhar. 


Farquhar can also implement your new pro- 
duction with many types of Special Machin- 
ery. At your disposal are skilled Farquhar 
mechanics and workmen in well equipped 
shops: pattern making, foundry, boiler, weld- 
ing, machine and assembly. Write Farquhar 
for details. 


@ HYDRAULIC PRESSES 
@ MATERIAL HANDLING CONVEYORS 
@ SPECIAL MACHINERY 


A. B. FARQUHAR COMPANY York, Pa. 


A, B. FARQUHAR COMPANY 
1506 Duke St.. York, Pa. 


Gentlemen: Please send me a copy of your new 48-page 
Hydraulic Press Catalog. 
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OFURNACES 


For Every Industrial Heat Treating Process 





























E F Continuous Chain Belt Conveyor Type Furnaces 


FOR SCALE-FREE HARDENING 


Bolts, Springs, Gears, Bearing Parts 


and Miscellaneous Other Parts and Products 


-300 to 1700 ths. per Hour 


The above E F gas fired furnace installation is one of several similar 
installations we have made for scale-free hardening bolts. E F Con- 
tinuous Chain Belt Conveyor Type Furnaces are handling all kinds of 
products ranging in sizes from small springs and machine gun cart- 
ridge clips up to large crawler links for tanks and tractors. Hundreds 


of these furnaces are in operation. 


The material is 


loaded directly onto rugged heat resisting cast link belt conveyors. 


Without further attention, it is carried through the furnace, uniformly heated to the 


proper temperature and 


automatically discharged through a sealed chute to the 


quenching medium or directly from the furnace as desired. The chain belt conveyor 
returns within the furnace without cooling—no pans or trays are used in the furnace 


100% net material. 

These furnaces are built for oil, gas or 
electric heat in five standard sizes with 
capacities ranging from 300 to 1700 Ibs. 
per hour. Larger or smaller sizes can also 
be furnished. They are also designed for 
using special protective atmospheres for 
scale-free heat treating and hardening 
without decarburization. 


The hundreds of installations in opera- 
tion, handling all kinds of material, have 
proven them the most satisfactory and 
dependable general purpose heat treating 
mathines built for the uniform, économ- 
ical, production heat treatment of mis- 
cellaneous small and medium sized parts 
and products, 


The Chain Belt Conveyor Furnace is only one of the numerous types we build for various 


heat treating purposes. 


Tank armor castings, shell forgings, cartridge cases, bomb and gun 


parts, aircraft and aircraft engine parts, and many other allied products are being uniformly 


treated in outstanding production 


furnaces built by 


the Electric Furnace Company, Salem, 


Ohio. We specialize in designing and building production furnaces. 


Send for circulars showing these and other types of E F Production Furnaces 


cm 





The Electric Furnace Co., Salem, Ohio. 











thickness varies in either direction from the 
optimum, due to the inability of the molten 
brazing metal to penetrate where the op- 
posing surfaces are too close to each other. 
This inability to wet the entire surface re- 
duces the effective area, and thereby re- 
duces the over-all joint strength. The de- 
crease in joint strength above the optimum 
thickness is due to a decrease in alloying 
effect. 


Control of Thickness 


The essential control of joint thickness 
can be accomplished in two ways: (1) 
Holding the parts at a constant distance 
from each other, and (2) clamping the parts 
together with a constant force. Thickness 
of many joints can be controlled by ma- 
chining mating parts to close tolerances. 
Tack-welded joints or special locating fix- 
tures also may be used to constrain, with 
respect to each other, parts to be brazed. 

Of course, with a tack-welded joint it is 
hard to maintain the desired separation of 
parts accurately and consistently, and even 
with accurate fixtures repeated heating 
the temperature required for brazing may 
impair their accuracy. 

If a sheet of brazing alloy is placed | 
tween two parts to be brazed, the system 
clamped together with a constant force and 
then heated to the brazing temperature, 
thickness of the brazed joint will be some 
function of the clamping force. Thus, con- 
stant-force clamps are indicated. 

A study of the production use of furn.ce 
brazing is now being carried on by he 
Production Research Group, since this 
branch of brazing would appear the most 
promising. 


—H. D. Samuel, Jr. Automotive & Aviation /nd. 

Vol. 89, Sept. 15, 1943, pp. 28-29, 64. 
Condensed from “The Iron Age 

A professional heat treater who daily 


hardens many different steels employing @ 
variety of treatments guesses that not ovef 
25% of all the tools started through the 
tool room reach the job and achieve maxi- 
mum productivity and life. For high-speed 
cutting tools he sets the figure at less than 
10%. Last year $400,000,000 worth of such 
tools were made. 

Some of this loss is due to faulty design 
or the selection of the wrong kind of steel 
for the job. The greatest loss, however, 
is due to the fact that tools are sent @ 
the commercial heat treating plants for 
hardening without a correct analysis of the 
steel used to make them. 

In a plant that hardens about 2 tons OF 
high-speed and 20 tons of other tools each 
day, the information given is either missilg 
or incorrect in 10 or 15% of. the jobs. 
Where it is missing it means delay only, 
but that may cost lives. Where it is 
correct, the treatment is ineffective, has © 
be changed and the tools, if usable at all, 
are not efficient. Some firms seldom ¢% 
and others are constant offenders. 

Most of the loss is preventable. 
every tool and job there is one satisfacto 
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CENTRIFUGAL CASTINGS 


8 losely Approach the 











Besides closely approaching the strength of 
a hot-forged or rolled steel, DURASPUN 
Centrifugal Castings of chrome-iron or 
chrome-nickel, have other superior qualities 
in contrast with static castings. The metal 
is more uniform, denser and stronger—the 
structure is very fine grain, with fewer gas 
pockets and blowholes. 


DURASPUN Centrifugal Castings may be 
produced in almost any shape—tubular or 
odd shapes are equally practical—the only 
“must” being a straight hole running through 
the center. In tubes, you get true concen- 
tricity of diameters; uniform wall thick- 
nesses; exceptional straightness. 











Consult our metallurgists on the profitable 
advantages you will gain by shifting from 
static to centrifugal castings. 


THE DURALOY COMPANY 


Office and Plant: Scottdale, Pa. 
Eastern Office: 12 East 41st St., New York 17, N. Y. 





Los Angeles Chicago & Detroit Scranton, Pa. 
Kilsby G Graham F. B. Cornell G Associates Coffin & Smith 


2 Metal Goods Corp.: St. Lowis - Houston - Dallas - Tulsa . New Orleans - Kansas City 1-DU-1 
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EUTECTIC 


(Means Lowest Binding Alloy 
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... The Answer to 
Most Welding Problems 























NO GENERAL PREHEATING 
REQUIRED FOR 


WELDING CAST IRON 


p—— PROBLEM SOLUTION ——— 


How to repair this cast iron ex- Eutectic Low Temperature Weld- 
haust with a color matching, heat ing Alloy No. 14 was tried. Its low 
resistant weld? With high temper- binding temperature (950-1400°F} 
ature, fusion welding there was  liminated risk of stresses, new 
great risk of stresses, new cracks, cracks, and “distortion, Many jobs 


and distortion even in the hands see ly slight local heat 
: quire Only slight local prenea 
of the most skillful welder. Bronze Weld has high heat resistance « 


brazing could not be, weed sine” _Eauly machnabe » Perecly cele 























match. matching. 

EUTECTIC LOW TEMPERATURE WELDING ALLOY RODS FOR CAST ROW 

Alley He. Purpose Binds at °F wa Tensile Strength, Lbs. gsi | Mackinable 
15 Filling cracks, defects 354° . 600° 1,140 (pressure) Yes 
14 High strength joining 950° - 1400 48,000 Yes 
16 Joining cast iron to steel 1300° - 1600° 117,000 Yes 
248 | Cast iron not subject to stresses 38,500 Yes 
24 Cast iron subject to stresses 20-30,000 , Yes 

oxy-acetylene: Eutectic Nos. 14, 15, 16.| For AC-DC Metallic Arc: Eutectic Nos. 24, 248. 














art of 43 Eutectic Alloys for every metal and every welding job available free upon request. 


36 PAGE “KNOW-HOW” MANUAL 0D —WRITE TODAY! 
Telis How Eutectic Can Help You! 
Contains vital facts on design simplification ¢ Joining 
dissimilar metals and gauges ® Reclaiming delicate 
castings © Salvaging scarce tools © etc. Reg. U. S. Pat. Off, 


EUWUTECTIC 


WELDING ALLOYS COMPANY 





40 WORTH STREET. NEW YORK,.13,N.‘ 
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method. To ensure its use, the following 
points should be noted: 

(1) Design the tools to withstand the 
hardening treatment, and choose steels that 
will produce the physicals required when 
treated. 

(2) Choose the right treatment, and in- 
form the hardener fully and correctly as to 
the kind of steel to use. In case-harden. 
ing tell the depth desired and whether to 
leave the job soft or hard. Also tell the 
use or purpose of the tool or part and 
supply test pieces bearing resemblance in 
size and shape, as well as analysis, to the 
job they represent. 

(3) Remove at least 1/16 in. from all 
sides when machining. Avoid strains 
caused by hogging. Rough machine and 
both normalize and anneal forgings before 
machining to size. 

(4) Be sure the hardener is experienced 
and skilled, and has suthc:ent modern 
equipment. 

(5) Avoid the pitfalls that lie in 
straightening, blasting, tumbling and pickl- 
ing delicate tools. For example, if selective 
hardening can be used, no straightening 
may be required. 

(6) Finish grind carefully; specify 
rect rakes; grind soon enough; use co 
speeds and feeds. 


>, 
. . 


(7) Consider whether the condition of 
the raw material will make it pay to 
normalize or anneal it, rather than waste 


tools. Try re-drawing tools that have w >rk- 
haidened, and do not overlook recl«ima- 
tion. 


—A. S. Eves, Iron Age, Vol. ‘52, 
Sept. 23, 1943, pp. 45, 130 


Black Finish on Steel Gages 


Condensed from “Industrial Finis) 


An oiled black oxide finish, whic! has 
a thickness of about 0.0001 inch, has 
been found to be a useful finish for gages. 
When gages with this type of finish are 
employed, a bright spot will appear after 
considerable use. This is a visual indica- 
tion of a reduction in gage size of about 
0.001 in. per surface. The gage can then 
be given another black oxide treatment 
and used. again, this procedure being te 
peated until the allowable tolerance of the 
gage has been reached. The above system 
has given particularly good results with 
thread and plug gages. 

In addition to the visual evidence of 
wear noted above, several other advantages 
are claimed. These are: (1) Stain and 
corrosion from handling are prevented. (2) 
Burrs and nicks on the threads of blacked 
thread gages are visible to the naked eye, 
whereas with unblacked gages examina 
tion with a magnifying glass is necessaty 
to see such defects. (3) Tampering with 
the gages is made evident. (4) The oxide 
surface reduces friction, resulting in less 
binding and less possibility of damaging 
the softer metals being gaged. 

The blackening process is not expensive 
to apply, and once the necessary equip 
ment is installed it can be used to advat- 
tage to finish many other steel parts 


tools. a 
—A. F. Brooks. Industrial Fi 
Vol. 19, No. 10, 1943, pp- 
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* firing steatite—roasting corrosive ores—treating 


metal parts—reducing and refining non-ferrous 
metals, radically different conditions are encountered. 
Yet, in these diverse operations there is a common 
need—the need for super refractories such as pro- 
duced by Carborundum. With the variable conditions 
existing in these as well as numerous other types of 
installations, no one grade or kind of super refractory 
is capable of meeting their individual requirements. 


There are now more than sixty-five varieties of 
Carborundum Brand Super Refractories, each designed 








3 Annealing 


It is practical experience that counts 
in applying Super Refractories 
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to withstand specific service needs. But of equal impor- 
tance is the ability of our engineering staff to select the 
right super refractory for the purpose and apply it to 
a given installation. 
Our comprehensive understanding of refractory prob- 
lems—gained from years of practical and technical ex- 
erience—has proved exceptionally valuable to war 
industry plants. It will be equally advantageous to 
operators of new and aieoeed processes for the post 
war era. 


Let us consult with you on your refractory problems. 
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2 Roasting Corrosive Ores 





4 Reducing and Refining Non-ferrous Metals 


Every hour this war is shortened will save $12,000,000. The 
lives it will save are priceless. Let’s get it over with—quickly! 


CARB 


beg? 


ORUNDUM 





Refractory Division, THE CARBORUNDUM COMPANY, Perth Amboy, N. J. 


REG. U. S. PAT. OFF, 








MANUFACTURERS OF GRINDING WHEELS, COATED ABRASIVES, SUPER REFRACTORIES, HEATING ELEMENTS 





District : Gales Branches: Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh. Distributors: McConnell Sales and Engineering Corporation, Birmingham, Ala., 


Company, St. Louis, Mo.; Harrison & Compe, Salt Lake City, Utah; Pacific Abrasive Supply Com 


Fire Clay Company, 


ny, Los Angeles, San Francisco, Calif.; Denver 


1 Paso, Texas; Smith-Sharpe Company, Minneapolis, Minn. 


(Carborundum, Carbofrax, Alfrax and Mullfrax are registered trade-marks of and indicate manufacture by The Carborundum Company) 
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Hydrogen Brittleness in Steel Wire 


Condensed from 
“Wire and Wire Products” 


Hydrogen embrittlement may have its 
origin in a number of different conditions 
as well as from pickling in acid, which 
gave the older term, “acid brittleness.” The 
basic cause is the absorption of hydrogen 
in the crystal structure of the metal. 

The action of acid on metal releases 
atoms of hydrogen gas which may enter 
the metal while in the atomic state or may 
combine together to form molecules, 
Molecular hydrogen is not soluble in the 
metal. Pickling in nitric acid does not 
cause brittleness, as nitric is an oxidizing 
acid, 

Electroplating from cyanide solutions is 
one of the chief potential sources of 
trouble. The electrochemical action liber- 
ates hydrogen from the cyanide, especially 
at high current densities. Also, there is 
the factor of cleaning the parts. Other 
protective coatings present the same prob- 
lem. Corrosion or rusting may bring em- 
brittlement. The flux used in soldering or 
brazing operations may be the cause 


Practical Effects 
Embrittlement is reflected in the physical 
properties of the wire. Tensile strength 


and ductility measurements are lowered, 
Ability to stand cold working or cold bend- 
ing is lessened. In wire drawing, duc«ility 


will not withstand drafting. In cold roll- 
ing strip, checks and cracks will © cur, 
Any cold working operation is difficult. and 
a peculiar type of fracture sometime: oc 
curs after some definite but not long time 
under a load as little as 1/10 of the ulti- 
mate strength of the material. This is due 
to brittleness set up in manufacture and 
trapped under the coating. 

In the bend tests reported here, No. 12 
(.1055 in.) wire was used with arbors of 
various sizes from 1 to 414 times the wire 


size. This gave a direct index of brittle 
ness, since such wire should bend around 
its own diameter as an arbor without frac 


ture. Sulphuric acid, 8% at 140° F. and 
50% hydrochloric acid, both at room tem- 
perature and 170° F., were used for pick 
ling. There appeared to be little if any 
difference in the two acids. 

From a comparison of treatments at room 
temperature and at 170° F., it seems that 
the greatest amount of damage occurs at 
room temperature. At the higher tempera 
ture the hydrogen probably combines into 
molecules and escapes. 

The index of brittleness for heat treated 
wires was found to be at least two points 
higher than that of cold worked wifes. 
Damage to the cold drawn wires does not 
occur until an appreciable time later than 
damage to the heat treated. With tem 
pered wires at room temperature there & 
no damage for some time, but then it i 
creases steadily. On the cold drawn wilt 
the damage occurs later, is less serious and 
tends to remain constant. At 170° F. dai 
age occurs rapidly with tempered wires a 
a little less rapidly with cold worked. TH 
amount of damage holds fairly constamt 

A short dip up to 3 or 4 minutes # 
room temperature will not cause aay 
preciable damage, but the same dip #* 
higher temperature will. Over-pickling # 
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® Simply place the prepared shank 

and tip in the TOCCO inductor, press 

a button and in 10 to 30 seconds the tool tip 

becomes red hot . . . so quickly the tool often 

can be removed with the bare hand before the 
heat has time to reach the far end! 

Timing is automatic, accurate to a split second. 


All sides of brazed joint are heated simul- 
taneously, uniformly. 


Speedy heating affords high rate of output. 


Three sizes of inductor loops (which can be 
made readily in your shop from standard cop- 
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Braze carbide tool tips with 
this “TOCCO JR. 712”... the new low-cost 
“heat-treating department” with a multitude of uses. 


per tubing) cover the average range of tool sizes. 


Clean, cool and compact, the ‘‘TOCCO JR.’’ 
is ideal for the tool room or production line. 


By simple change of work fixture, the TOCCO 
machine can be adapted to brazing, hardening, 
annealing or heating for forming of a wide range 
of parts . . . for war or peacetime production. 


Ask for bulletins on the New “‘TOCCO JR. 
7%” and “*TOCCO JR. 15’. . . small, low-cost 
units ideal for brazing of tool tips and scores 
of other heat-treating applications. 


THE OHIO CRANKSHAFT COMPANY - Cleveland 1, Ohio 


HARDENING... BRAZING 


ANNEALING... HEATING 
> 











3a @ BIG GAP Between the 
bas y Way and the 
-RIGHT-WAY ted 







E dig easy way leads to waste of materials, time 


and money, disappointing service —ultimately 


means loss of reputation as good workmen. 


The right way is usually the harder way, but it is 
axiomatic that service will be gratifyingly good, that 


products will be efficient. 


The right way is our way, the only way we know to do a job. The 
“Four Factors Way” speils reputation, trust and confidence in 


ability to create dependable products. 


Vhe “Foun Factors Way” 


The correct design for the intended application 
2. Accurate and thorough foundry practice 
3. The proper chemical analysis 


4. Metallurgy 


Our carburizing boxes, trays, retorts, fixtures, lead, salt and cya- 
nide pots, furnace parts, skid rails, roller rails, shoes, beams and all 
types of heat and corrosion resisting castings, as well as special 


designs for special jobs, have the “Four Factors” built in. 


STERLING‘ ALLOYS, Yc. 


WOBURN, MASS. 


REPRESENTATIVES 
CLEVELAND 
Harry A. McDonough NEW YORK CITY PITTSBURGH 
R. H. Garfield R. B. Steele Richard Rimbach 
1740 East !2th Street 254 West 3ist Street 1117 Wolfendale Street 
CHICAGO INDIANAPOLIS DETROIT 
Harry N. Steffens, Jr. C.L. RobertsonCompany C.C. Miller 
4821 Cortlend St. 709 East 38th Street 6186 Livernois Avenue 
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roomn temperature will cause increasing 
damage as the time is prolonged. 

Tests on wires varying from 52 to 30 
Rockwell C, pickled from 15 sec. to 2 min, 
show that while one- and even two-minute. 
pickling does not damage the 30 Rockwell] 
wire, 15 sec. will seriously damage the 49 
and 52 Rockwell material. 


Recovery of Ductility 


Tests of samples given recovery treat. 
ment after pickling show that complete re. 
covery of reduction-in-area value in 1065 
oil tempered steel is obtained in 1 hr. at 
300° F., but complete recovery of bending 
ability takes 3 hrs. At room temperature, 
recovery of both properties takes about 
the same time—168 hrs. 

High temperature baking cannot be used 
where there is the possibility of dam. 
age to the plating. Loss in tensile strength 
is only partially recovered even when bend. 
ing ability is fully restored. 


—Rodman R. Tatnall. Wire & Wire Products, 
Vol. 18, Oct. 1943, pp. 607-611. 614, 


Quenching Oils 


Condensed from an American Society for 
Metals Paper 


A study was made of thé properties of 
eight commercial quenching oils, both as 
received and after considerable quenching 
had been carried out in them. Flash and 
fire characteristics are important ainly 
from a safety standpoint. Specific zravity 
and viscosity are relatively umim; ortant, 
per se, but more viscous oils have a higher 


drag-out loss than more fluid oils. 

The evaporation losses were determined 
at 150°F., 200°F., and 250°F., these 
characteristics have some bearing on life 
if mot on performance. Quenching rates 


were determined for all oils at various 
oil temperatures. 

There are negligible differences in th 
quenching rates of new and used oils, For 
each oil, there is an optimum oil temper 
ture to give maximum cooling rates at the 
nose of the S curve. Higher or lower oil 
temperatures retard the cooling rate in this 
critical range. Warm oil has the desit 
able effect of giving slower cooling sates 
in the region of the martensite transform» 
tion and, therefore, tends to inhibit th 
formation of cracks, 

The origin of the oil (mineral, animal 
or mixed) had no effect on quenching fates. 
The slight differences in the quenching rates 
of “light” and “heavy” oils can be com 
pensated for by adjusting the oil tempem® 
ture. The greatest variation in quenching 
rate developed by the oils tested is only 6 
minor factor in terms of steel hardenabilit 

In view of the lack of metallurgical 
ferences among the oils, the selection 
quenching oil should be primarily @ 
trolled by consideration of two factors: (1) 
a flash and fire point high enough to P® 
vent undue fire hazard; and (2) cost 
pound of steel quenched under 
operating conditions. 

—E. K. Spring, P. T. Lansdale & GH 


Alexander. A. S. M. Preprint 4 . 
Oct. 1943 meeting, 
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The illustration shows a Bald- 
win Southwark straightening 
press at work in one of our - 
country’s largest Navy yards. 
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THE NAVY KNOWS HOW 








pi Choosing the proper equipment to, achieve a desirable result is not an easy task. The U.S. Navy 
pe knows how, as a glorious history indicates. It is tribute to Baldwin Southwark presses to find 
apest the Navy placing many of these presses in Navy yards throughout the country. 
we Baldwin Southwark shipyard equipment includes 
v bending rolls, joggling presses, plate planers and 
n of 8 keel benders. 
coo ' 
(0) fF Baldwin Southwark also produces hydraulic press 





oA equipment for all types of industries. The Baldwin duu, Béla ee Ce are 


nen Locomotive Works, Baldwin Southwark Div., Phila- 


¢ delphia, Pennsylvania, U. S. A. SOUTHWARK 
a “eo eo see ees ee eo 0 0 0 0o MYDBRAULIE PRESSES. « 
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End the mess, delay and confusion of cleaning 
grinding machine sumps by old and costly 

methods. Streamline your waste-line with Hoffman 

coolant filtration. Hoffman systems carry all the 
waste out of the shop area continuously, with 

the used coolant—and automatically collect it in 
dry form at one place for convenient disposal. 

The constant flow of standardized clean coolant 
also improves quality, saves abrasive. 





SEND FOR LITERATURE. 


| centrifuging or shaking are the determif- 


ON COOLANT FILTRATION 
U. S. HOFFMAN !:"!)): 


COOLANT FILTERS + FILTRATION ENGINEERING SERVICE 
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Lead Coating Replaces Zinc 


Condensed from “Metal Finishing” 


Because of the increasing need for zinc in 
the war effort, which was apparent early in 
1941, the Western Electric Co, took steps 
to find a substitute for the zinc used in the 
hot-dip galvanizing of pole line hardware, 

Several substitute materials were con- 
sidered, but for various reasons effort was 
concentrated on lead. Lead coatings are 
resistant to atmospheric corrosion, and will 
no doubt give long protection to iron and 


| steel if a continuous, pore-free coating is 


applied. 

It is recognized, however, that pin holes 
are usually present in hot-dipped lead 
coatings. It is believed by some that pin 
holes in lead are quickly sealed by corro- 
sion products, as a result of which the coat- 
ing affords better protection to the under. 


| lying steel than might be expected. 


In the process as carried out at Wester 
Electric, oil is removed by any suitable 
cleaning method. Rust and scale are re 
moved in a 6 to 12% solution of sulfuric 
acid containing an inhibitor and operated 
at 160° F. The parts are next immersed 


| in a 5 to 10% hydrochloric acid solution 
| containing an inhibitor for 10 to 15 min, 
| at a temperature of 120 to 150° F., then in 


a flux solution containing five parts of 
zinc chloride and one part of ammonium 
chloride in six parts of water. 

The work is then transferred direc'\y to 


the lead bath without rinsing. The lead 
bath consists of commercially pure |ead, 
maintained at 690 to 710° F. ‘A laver of 
fused zinc ammonium chloride flux, a‘ least 
lf in. thick, covers the bath. 

The parts are passed in and out the 
bath through the flux several times ‘o in- 
sure contact of all surfaces with flux. then 
submerged or allowed to float on the bath 
until they reach the bath temperature. They 


are then again passed through the flux and 
| into the bath several times until completely 
coated. 





After removal from the bath, excess metal 
is immediately removed by shaking or cen 
trifuging, and the parts are quenched in 
hot water. They should be removed quick- 
ly from the hot water to expedite drying 
Incompletely-coated parts may be run over 
without removing the lead, starting with 
the hydrochloric acid dip. 


Improves with Use 


The lead bath does not give satisfactory 
results until after it has been in operation 
several days. From then on it improves 
with use. Lack of time has prevented @ 
study of the reason for this improvement. 

The weight of lead coating varies be 
tween 30 and 200 mg. per sq. in. (cor 
responding to approximately 0.00015 
0.001 in. thickness). The type of patts, 
the bath temperature, and the degree 


ing factors in coating weight. 
The same equipment used for hot gal- 


| vanizing is suitable for lead dipping. Zit 





| should be ladled from the pot as com 


pletely as possible and replaced with 
On heating the lead to the zinc bath tem 
perature, the residual zinc floats to the 1P 
and can be skimmed off. . 

Frequent skimming for several days will 
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- Let Heating Quality — 
< Dictate Your 
“ Fumace Selection 


| Proper heat input, accurately controlled 
as to temperature, furnace atmosphere 
and time. 


3. Rate of furnace Production that coordi. 
nates efficiency with other Processing 
©perations. 


4, Handling methods that tie into your 
other mil] Processes. 


at a Rockwel 
@ small batch furnace or co 
type Precleaning, heat treatin 
equipment, is engineered { 
Process requires, 


Get the whole 
for Catalog, 





PYROFLEX 


CORROSION-PROOF 


TANKS 


for pickling, 




















plating, etc. 


Showing Pyroflex material 
being heated and applied to 


steel tank. 


[ELUSTRATED here are 

: ’ types of Pyroflex con- 
structed tanks made by the Knight organization for corrosive service. 
Pyroflex itself is an acid resisting thermoplastic which is applied in sheet 
form as a protective lining. 

In combination with the proper brick or tile sheathing and appropriate 
cement, Pyroflex provides a permanently acid and leak-proof lining. It bonds 
strongly to any smooth, clean surface. It can be applied to ceramic, glass, 
steel, concrete or wood structures. 


Pyroflex lining can be installed with Knight supervision on existing 
equipment or as an integral part of a complete unit, such as a refining, plating 
or pickling tank. Large areas such as floors or settling basins can be made 
corrosion-proof with Pyroflex construction. 


Knight engineers —— 
welcome your inquiry A 

on Pyroflex. Be sure . 
to give them as com- 
plete data as possible 
regarding the char- 
acter and purpose for 
which it is to be used. 


Maurice A. Knight 
97 Kelly Ave. 
Akron 9, Ohio 





Typical Open Top Chemical 


Processing Tank 


Pyro flex and Fused-on Brick 
Lining 





Left: Typical Pyroflex 


construction detail 





PYROFLEX 
INPREGNATED 
GLASS FABRIC 
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remove all but a few tenths of a per cent 
of zinc, and this appears to alloy with the 
lead. The bath should not be used for 
dipping during the skimming period. 

Lead dipping has several advantages over 
hot galvanizing. For example, there are 
no dross losses, the lower operating tem- 
peratures lengthen the equipment life, and 
flux skimming and replacement are required 
less frequently than with zinc. 

The Western Electric Co. is applying 
lead coatings to over 60% of its pole line 
hardware, and although time has not per- 
mitted life tests to be made under all con- 
ditions, the coating is considered a satis. 
factory substitute for zinc. 

In the early work, experiments on nu- 
merous lead alloys were carried out. Lead 
alloys containing about 3% Sb gave smooth 
coatings having good covering propertties. 


—W. Yonkman. Metal Finishing, 
Vol, 41, 1943, pp. 560-561, 


Machining Leaded Steels 


Condensed from 
"J. Instn. Production Engineers’ 


Those steels containing 0.15 to 0.30°% Pb 
which have been produced during the past 
three years have shown the following char- 
acteristics: Mechanical properties, at -oom 
temperature, the same as lead-free - ‘cels; 
considerably improved machinability: eco 
nomical to use; can be produced in « wide 
range of properties. 

The machining advantages are: a lowe 
ing of the energy required to produce @ 
chip, a cooler chip and, therefore, a cooler 
tool, and shorter chips. These advantages 
may be utilized to increase tool life, or to 
give higher speeds or higher feeds, or both. 

While drilling and sawing tests indicate 
an advantage between 25 and 40% for 
leaded steels, these figures cannot be && 
actly correlated with machinability index 
or with results of lathe work. They do fok 
low the same laws in general as non-leaded 
steels, so that machinability index may be 
used as a basis for comparison. If feeds be 
increased rather than cutting speeds, they 
(and, therefore, production) may be im 
creased 50 to 80%. 

Tests of steels in general showed that 
increasing the cutting speed greatly de- 
creased the tool life. Changing the chip 
thickness by altering the feed has a mate 
rial effect upon tool life, while the effect 
of altering depth of cut (chip width) & 
relatively small. Chip thickness can be 
altered by changing the angle subtended 
between the cutting edge of the tuming 
tool and the axis of the material being 4 
again affecting tool life. The introduction 
of a nose radius also reduced average chip 
thickness. 

The following observations are worthy of 
emphasis as far as applied to turning tools: 
(a) Select the heaviest feed that ca 
tolerated, with due regard to finish and 
thrust on spindle; (b) where possible, & 
a tool with side cutting angle -_ 
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You Can Replace Outmoded Equipment NOW 
With Finest Controlled-Atmosphere Furnaces! 


If you have furnaces that you feel are holding up production and losing 
money because outworn or outmoded, by all means call in one of our men. 
You will, we believe, find that amazing gains are indicated when you have 
the latest and finest equipment. Remember, we not only offer you the 
finest available controlled-atmosphere furnaces, but in addition we have a 
streamlined, fast-moving engineering-advisory-installation group who are 


Special Furnace for hard- accomplishing near miracles. They “live with” a job... see that the cus- 
ening MOLY STEELS 


without decarburization tomer s production flow is protected “CERTAIN CURTAIN” 
oh een cee ieee . iron out the kinks and carefully in- FURNACES FOR— 


High Speed Preheating 
struct operators. All that we have Sieh Soead Hordonind 


{ ici = Moly Steel Hardening 
learned in 18 years of precision atmos ion weston 


phere control is at work assuring the Carbon & Alloy Stee! Hardening 

: , Stainless Stee] Hardening 
speed and success of your installation. Vertical Hardening 

‘ Conveyor Hardening 
Today we have the opportunity to Tool Tip Brazing 
‘ : Copper Brazing 

schedule certain types for early delivery. ene Lege 
Get in touch NOW. Sintering Metal Powders 


























* cS gh ede’ iad Pr CERTAIN 
Stangard furnace ter Special Vertical furnace ELECTRIC a) y ) FURNACES! 
ardening high speed for hardening large URTA\ 


oe" C.1, HAYES, INC. Est. 1905, PROVIDENCE, R. I. 


R. G. Hess E. F. Burke Agency J. E. Figner C. A. Hooker 
x * 92 Liberty St. Room 606 6388 Penn Ave. 202 Forest Ave. 
equest u etins New York 1900 Euclid Ave. Pittsburgh, Pa. Royal Oak, Mich. 
Cleveland 15, Ohio 


W. G. Praed G. F. Cotter Supply Co. Riddell Eng. Co., Ine. 
4939 N. Talman Ave. Union Nat. Bank Bldg. Martin Bldg. 
Chicago Houston Birmingham 
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ROTOBLAST BARREL 
ROTOBLAST TABLE CLEANING S., 
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IN BLAST CLEANING 
EQUIPMENT MADE BY 


PANGBO 


World’s Largest Manufacturer of Blas! 


ing and Dust Control Equ 
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ROTOBLAST BARREL 
AIR BLAST ROOM 







DUST COLLECTOR 
DUST COLLECTOR 


AIR BLAST CABINET 
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AUTOMATIC BOMB CLEANING 



























radius; (c) select a cutting speed to give a 
tool life that will maintain machine eff- 
ciency; (d) apply adequate supply of cool- 
ant; (e) chatter is reported to be mini- 
mized by avoiding chip width greater than 
25 times chip thickness, and using a nose 
radius of one-half depth of cut; (f) effect- 
ive top rake using H. S. steel should be 10 
to 15° for steels ordinarily machined in au- 
tomatics; (g) tools should be jig ground, 
smooth finished, sharp edged, and have con- 
sistently correct angles. 

For the leaded steels, conversions from 
pressure constant differences to machina- 
bility index have shown increases of the 
order of 25 to 45% in the index over non- 
leaded steels. Results of 50 different re- 
ports upon various machining operations 
with leaded steels showed about 40% in- 
creased production, with the range from 20 
to 100%. They do not require specialized 
technique for their manipulation, it was 


stated. 


—J. Instn. Prod. Engrs., Vol. 22, 
June 1943, pp. 211-229, 


Improved War Tooling 


Condensed from “Tool Engine: 


When the National Cash Register Co., 
Dayton, undertook to manufacture the maga- 
zine for the 20-mm. Oerlikon anti-aircraft 
gun, production practice at first was based 
on previously-tested methods. More eff- 
cient methods and changes in product de 
sign and specifications have resulted in 
conservation of men, materials ma- 
chines, and better products. 

Side plates for the drum-shaped maga 


zine have a spiral groove that reccives & 


spiral-formed steel strip. Origin: the 
groove was milled with an end mil!, holes 
were drilled through the groove, 1 the 
spiral strip inserted in the groove and spot 
welded from beneath the plate through the 


holes. Now the groove is stamped into 
the plate, using a coining die. A hy 
draulic punch-press produces the entire out 
put. The strip is then copper brazed to 
the plate. This has eliminated 239 special 
groove cutting-machines and saved 24% 
tons of metal and 65,000 man-hours pet 
month. 

The slot in the mouthpiece forging, orig: 
inally milled, is flame cut, using a @@ 
feed for control. The scrap cut-oul® 
heated, reforged to size, and machined ® 
produce several ratchet rawls per blag 
Three punch-presses are used to make this 
part, previously made from a square-edge 
stock on six milling-machines. 

The mouthpiece is then broached om 36 
eral surfaces, using two broaching machines. 
Then four holes are drilled and two 1a 
hollow milled on a special machine, Be 
sultant 4 spindle drill 
presses, 20 milling-machines, and 41,000 
man-hours per month. 5‘ 

The cover plate was originally machined 
from solid steel. Then it was cast ™ 
bronze, saving 45% machining time. W 
scarcity of bronze, it was made from 


Savings were Six 


METALS AND ALLOY 

























3a 
aft 
ed 
fi- 
de- 

in 
na- 


ga- 
$ 8 
the 
oles 























Industry, today, is braz 
were formerly drawn, cast, machin 
for brazing is producing important | 
only in men, materials and machines, 
money and minutes. 


For example, if you are now machining parts 
out of brass, bronze or copper, in many cases you 
can do the job faster and better by changing over 
to stampings that can be assembled and brazed. 
Or, if you are now brazing nonferrous metal parts 
with high temperature, hard-to-handle alloys or 












: : : , GAS BRAZING—with oxyacety- “TONG” BRAZING—also called 
expensive silver solders, specify Westinghouse | 
. : : lene torch . . . most widely incandescent carbon brazing 
Pios-Copper and you will teduce rejects, speed sed: aentiend, Sa ETS ET 
output and cut manufacturing costs. 


Brazing with Phos-Copper is fast. It flows free 
ani smooth at 1382° F., cutting application and 
assembly time to the bone. And in many applica- 
tions, Phos-Copper is successfully replacing hard- 
to-.et tin solders. 





‘ . . . / mS i Ef a taal ares — SSS 

With any brazing method, you will save time, A Ea Sy SS \ 

money, materials, and get sounder, tighter joints ane FURNACE BRAZING— DIP BRAZING—-in either metal 

wit Phos-Copper, and ... it’s immediately avail- or mass production brazing or chemical bath, heated by 
of a wide variety of parts. gas or electricity. 


able. Ask your Westinghouse Office for a sample 
for an on-the-job test. 


NEW PHOS-COPPER BOOKLET. Get your copy 
of the new Westinghouse brazing bulletin B-3201. 


It explains ways to braze, how to make good © 

brazes, proper joint design, and gives complete estin OUuUSEe 
application photographs and details about Phos- PLANTS IN 25 CITIES 

Copper. Westinghouse Electric & Mfg. Company, a ees ogi 


East Pittsburgh, Pa., Dept. 7-N. J-91035 P wk re ] gS as C o 


ae, 







Pa: iam 





IMMEDIATE DELIVERY ON ALL 
SIZES AND SHAPES OF PHOS-COPPER 


ROD: Ideal for face-feeding—particularly where torches are 
used. Sizes: 7s” to %”—36” long. Small sizes are excellent 
for joining small parts. 

RIBBON: Used especially for inserts. Comes .015” thick by 1.25” a? 
wide in various lengths. Approximately 16 feet per pound. 

SPECIAL SHAPES: Popular for “tong” and furnace brazing. Pre- 
placement of Phos-Copper makes mass production brazing 

possible and economical. Rings, strips, thin ribbon, diameters 

smaller than 7s”, etc., can be supplied for special applications. 


*Phos-Copper is an alloy of phosphorus and copper 
used for brazing copper, brass or bronze joints. 












Among engineers and plant execu- 
tives, who appreciate the import- 
ance of engineered-to-the-job con- 
struction, you will find a high re- 








spect for the performance of 
Roots-Connersville centrifugal 
units. 






Our outstanding record of design- 
ing and producing air and gas 
handling equipment that gives per- 
manent satisfaction is the result of 
long experience and superior facili- 
ties—plus a full knowledge of 
what engineers want and what 
steel mill conditions demand, Write 
for literature. 











401 Superior Ave., 


Connersville, Ind. 

















ROOTS-CONNERSVILLE BLOWER CORP. 
















“ENGINEERED-TO-THE-JOB” 


- assures permanent satistaction 







An “‘R-C”’ double suction centrifugal hot vapor biower in- 
stalled in the coke plant of a targe steel company. Capa- 
city 480,000 o.f.h.; 3000 r.p.m.; 3 tb. gauge discharge. 





EXHAUSTERS 
and BLOWERS 
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The extra 







Positioners. 








into C-F Positioners 
extreme side thrusts and torsional strains met in positioning cumbersome or un- 
balanced loads—Coupled with 
features, this extra strength increases the range of work handled, makes each C-F 
Positioner the most versatile in 


strength built 


enables them to withstand the 


the C-F pedestal mounting and adjustable height 


its capacity. You can do more work with C-F 


WRITE FOR BULLETIN WP-22 


CULLEN- FRIESTEDT CO., 1314 S. Kilbourn Ave., Chicago 23, U.S.A. 














able iron. It is now fabricated from steel, 
by using punch-presses and resistance weld. 
ing. On a similar part, fabrication saved 
9.4 lbs. of bronze per part. 

Fabricating the spring axis instead of 
turning from a solid steel bar saved 6650 
man-hours and 16 screw-machines. The 
collar, with groove, is die cast on to the 
bar, using Zamak. 


Extruded Gear 


A small pinion gear, originally produced 
by hobbing, is made by extruding bar stock 
to form gear teeth and finishing on screw. 
machines. Savings included 1599 machine. 
hours per month and 6% of the original 
material. 

The thimble-shaped 20-mm. fuse once 
required four separate operations. An in- 
dexing fixture was devised which counter. 
bores, assembles, crimps and stamps, and 
automatically ejects the part. Savings were 
two special counterboring machines, two 


special assembling machines, six punch. 
presses, and 9,000 man-hours per month, 

The pneumatic feed on a multiple-head 
drilling fixture has permitted loading and 
unloading work while the machine is ip 


operation, and has resulted in less tool 
breakage. 

The spring casing has an externa! flange 
at one end and an internal one t the 
other, and was originally turned down from 
heavy-walled tubing. Later, the tubing was 
cut by a double-action broaching die and the 
flanges brazed to the tubing. Now the tub 


ing is flame cut to the proper size. Five 


old punch-presses and nine old lathes re 
lieved 11 critical screw-machines 2nd com 
served more material than the part weighed, 
and 1575 man-hours per month. 

The plunger body has two slots of um 
equal width which are punched pnew 
matically. The part is then drilled by two 
drills, and is deburred. All operations are 


performed by one operator, three patts 


always being in process. This g-oup of 
fixtures has replaced four punch-pressé, 
nine 2-spindle drills, and two bunting 
heads. 

Finishing operations on the stainless sted 


relay igniting charge housing required 1 
single- spindle drill-presses and three mil 
ing-machines. A special machine was & 
signed and two were built to perform al 
these operations. 


—Jerome Wilford. Tool Engineer, 
Vol. 12, July 1943, pp. 7682 


Electrostatic De-tearing 
Condensed from “Industrial Finishing” 


Many plants throughout the country a 
manufacturing steel shells of various sizts. 
These shells must be finished with 4 suit 
able protective coating. In the case of 7% 
mm. shells, a single coat of dip- applied # 
baked phenol-formaldehyde resin vale 
meets the strict specifications of 0: 
nance Department. ; 

A cross-bar type conveyor is used wit 
10 shells suspended from each 
| The clean shells are submerged in the dp 
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announces a significant achievement in the field 





7 


of electro-magnetic stored energy resistance welding... 


a d-c current intersaptor — without arc 


TRO 


PATENT PENDING 


NO ROUTINE MAINTENANCE REQUIRED 


ACCURATE CONTROL OF SECONDARY CIRCUIT 
DUE TO ABSENCE OF ARCING IN PRIMARY 


INCREASED EFFICIENCY OF ELECTRO-MAGNETIC 
ENERGY SYSTEM—SHORTER CHARGING TIME 


SPEED INCREASED 20% OVER MACHINES 
OPERATING ON CONTACTOR SYSTEM 


THE SCIAKY DYNATROL provides the answer to contactor 
problems on electro-magnetic Stored energy resistance welding equipment. 
This high-speed device performs the function of accurately interrupting 
the charging current to the reactor without arc. 


The problem of interrupting a d.c. current in a highly reactive 
circuit has always been considered difficult because it is necessary to dissi- 
pate the electro-magnetic energy stored in the circuit in order to stop the 
flow of current. On former Sciaky machines, this was accomplished by a 
contactor unit, which together with an arc-blowing device, arc-laminating 
shields, etc., produced a highly accurate interruption of the charging 
current. 


However, in industrial production, the continuous arcing finally 
results in a deterioration of the contact tips, requiring periodical main- 
tenance and replacement. It was considered desirable to solve this problem 
in such a way that the same consistent welds be produced without any 
maintenance of the interrupting device. To this end, the DYNATROL 
was developed and was found to be not only a means of more accurate and 
efficient current interruption, but also, because of the shorter charging 
time, actually increases operating speeds 20%. 


The DYNATROL is available on all Sciaky Stored Energy machines 
up to SOKW. 


SSciany Ssros 


Manufacturers of a Complete Line of 
AC ond D.C Electric Resistance Welding Machines 
4915 W. 67th Street, Chicago, 38, Illinois 


Descriptive bulletin 201-A ready secon. 
Write for your copy. 
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CERROBEND (Melting Temp. 
thin-walled tubing to small radii. 


Also used for aircraft assembly jigs, templates for forming dies and 


other purposes. 


CERROSAFE (Melting Temp. 


similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, WN. Y., Belmont Smelting & Re- 
fining Works; ANSONIA, CONN., Jackson As- 
sosiates; BOSTON, MASS., Jackson Associ- 


ates; PHILADELPHIA, PA., Castaley Metal 
Sales Co.; CLEVELAND, OHIO, Die Supply 
Ge.; DETROIT, MICH., Castaloy Metal Sales 
Ce.; CHICAGO, ILL., Sterling Products Co., 
bnc.; MOLINE, ILL., Sterling Products Ce., 
tnc.; MILWAUKEE, WIS., Harry C. Kettleson, 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET 


Nain \waca Pala ce 


In War, as in Peace... 


CERRO ALLOYS 5 


Yi rdlfepsfflrrrdlir dodl\aoA\ 


CERROMATRIX (Melting Temp. 250°F.) 
parts, anchoring machine parts without expensive drive fits, short run 
forming dies and other metal-working applications. 


158°F.) 


190°F.) 
cavities such as molds, gun chambers, forging dies, etc., and for many 
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For securing punch and die 


Used as a filler in bending 
Easily removed in boiling water. 


Used to accurately proof-cast 


Inc.; MINNEAPOLIS, MINN., Northern Ma- 
chinery & Supply Co.; ST. LOUIS, MO., Meta: 
Goods Cerporation; KANSAS CITY, MO., 
Metal Goods Corporation; NEW ORLEANS, 
LA., Metal Goods Corporation; DALLAS, TEX., 
Metal Goeds Cerporation; HOUSTON, TEX.., 
Metal Goods Corporation; LOS ANGELES 
CAL., Castaloy Metal Sales Co.: MONTREAL 
CAN., Dominion Merchants Ltd.; LONDON, 
ENG., Mining & Chemical Products, Ltd 


NEW YORK CITY “i 


























Baker Gas Furnace 


| 





S 


TEMPERATURES UP TO 2400° F. 
WITHOUT A BLOWER 











AKER Blowerless Gas Furnaces 
are very low in gas consump- 
tion, noiseless in operation, 
reach the required temperature rap- 
idly and are equipped with thermo- 
couple and accurate pyrometer. The 
research departments of some of the 
largest corporations have contributed 
to making their high efficiency possible. 


There are 9 standard stock models 
ranging in size from No. 1 (Bench 
type), which is 6” x 8” x 51%”, to 
No. 24, which is 12” x 20” x 8” as 
illustrated. All provide uniform, con- 
trolled heat up to 1900° F. 

Model No. 5, 6” x 12” x 5”, is built 
especially for treating high speed steel. 
Gives uniform, controlled temperatures 
up to 2400° F. 

We stock one Hydrogen Atmosphere 
furnace, No. 12, with a closed muffle 
8%” x 15” x 2%” high. 

Special size furnaces built to your 
order. Write for descriptive folder 
and prices. 


od 





BAKER & CO.. INC. 


113 Astor Sit.. Newark, N. J. 
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tank at such an angle that no air pockets 
can form inside the shell case and emerge 
at an angle that allows varnish to drain 
from the flat top of the shell case. After 
leaving the dip-tank, the shells pass over 
a drain board where excess varnish flows 


off. 


The special feature of the process is the 
next step after draining. ‘This step, the 
““de-tearing” treatment, is what makes dip. 
coating practicable for this type of work. 
The drain-off points of the shells pass over 
electrodes that are charged to a high elec. 
trical potential of about 85,000 volts. 


‘Fatty edges” and “tears” are dispersed 
on passing over the electrodes. Up-draft 
ventilation carries solvent vapors away from 
the de-tearing unit. A second unit, located 
about 5 ft. beyond the first, removes any 
beads that may reform after the first de. 
tearing operation. 

After leaving the second de-tearing unit, 
the shells are hung on another conveyor 
that carries them through a baking oven, 
after which they are packed for shipment, 


The de-tearing power equipment is simple 
and the power consumption is low. In 
this installation the primary power source 
is 220 volts, 60 cycles, and it draws 3 
amperes. 

—H. L. Thomas, /ndustrial shing, 
Vol. 19, Sept. 1943. 22.30, 


Flash Welding in Aircra‘t 


Condensed from an 
American Welding Society Piper 


About five years ago the Doug!as Com 
pany purchased its first flash welder, a 456 
kva machine. It proved so satisfactory that 
a smaller machine was purchased and a 
search program instituted to cevelop 4 
technique that would produce reliable 
sults, and to determine resulting strength 
values. 


Aircraft applications are largely alloy 
steel tubing, and manufacturers’ recom 
mendations were converted to apply to this. 
Width and thickness govern total loss, o 
which about one-fifth is upset travel, 
tigue and tensile tests showed failure # 
a considerable distance from the 
occasionally failure in the weld ne 
strength of the unwelded samples. ¥ 
flash-welded parts were, therefore; # 
cepted at 100% of strength of the pafem 
metal, whereas gas or arc welds ate fre- 
quently considered to have about 
efficiency. 

Flash-welded parts are checked for aligt 
ment, appearance, material loss, and We 
quality, and test coupons, pieces of tubing 
joined by a weld, are tested to destructo? 
in tension. As production increased, Va 
tion in dimensions of the unwelded pat 
was noticed, and deviations from the 4 
machine settings were required to compe 
sate. A reliable method of inspection *® 
required. Magnetic and X-ray methods 
weré tried, but proved accurate only whe 





the weld could be machined free of fish 
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UREX ELECTRODES were 

among the first of the “hot 
rods” available to the welding in- 
dustry. Introduced thirteen years 
ago by Metal& Thermit, these heavy, 
mineral ceated electrodes for 
downhand wekiing were sensa- 
tional because of the high currents 
at which they operated and the 
excellent, X-ray clean weld metal 
they | roduced. 


Fabricators of pressure vessels, 
machine frames, ee and other 
heavy units were quick to appreci- 
ate the advantages of electrodes of 
this type, and to put them to use in 
reducing welding costs and im- 
proving the quality of welding. 





Ve 


IGH LIGHTS 


Today, concerns who were among 
the original users of downhand 
Murex Electrodes are the leading 
producers of war materials and are 
making use of the high speed weld- 
ing techniques which these “hot 
rods” make possible to turn out 
tanks, gun mounts, bombs and other 
armaments at an unprecedented rate. 


Illustrated are several typical ap- 
plications—past and present—of 
this kind of welding. 


The Murex line, of course, also 
includes electrodes for all-position 
work, for use with a.c. equipment, 
for welding alloy steels and for 
hard surfacing. Write for the Murex 
war time catalog. 


In the early days of coal mining every operation was performed by human labor and 
animal power. Today mechanization dominates every activity. pc ea of the heavy 


equipment, which must stand hard and constant usage, is this Goo 


man Shaker Con- 


veyor. Photograph shows welding a shovel trough of a duckbill loading head with 


This huge column, one of four for a 
3300-ton hydraulic press, was fabri- 
cated from four segments by arc weld- 

ing because of the inability of steel 
foundries to produce a cast column 

5° with a 14” bored hole straight enough 
to allow a 13” rod to 
Murex downhand electrodes were 
starting with 5/32” rods and 

changing to 5/16” size as the width 

of the joint increased. 


Murex Electrodes, selected because of the strength and ductility of the deposited metal. 




















ss through it. 





Pressure vessels, made by Black, Sivalls 
& Bryson Inc. of Oklahoma City, for low 
temperature service in the oil refining 
industry, are fabricated with Murex nickel 
steel electrodes, chosen because of their 
fast downhand characteristics and high 
physical properties. Such pressure vessels 
are welded as rapidly as mild steel. 











At the plant of the Eljer Co., Salem, Ohio, 
men who had become skilled in making 
plumbing fixtures are now turning out 
1000-pound bomb casings. Photograph 
shows arc welding first pass on upper 
and lower portions of an aerial bomb. 
Theuseof downhand Murex Electrodes 
assures X-ray clean welds of good pene- 
tration and excellent ductilities. 











BURLING 


TEMPERATURE 
LIMIT SWITCHES 









MODEL H 
WITH MANUAL 
RESET BUTTON 


Improved High Temperature Safety 
Button. 
Available with switch normally closed 
for cutting off heat, stopping fan, clos- | 
ing valve—with switch normally open 
for lighting lamp or ringing bell — 
with single pole double throw switch . 
.». breaks heating circuit while closing | ‘° 3% 
Sturdy, foolproof reset | Position of the clamping dies will he as | 


with Manual Reset 


Switch 


alarm circuit. 


button operates from outside of case. 


contact troubles 


200-300°F 


Dimensions—5 4” x 134” 


x lg 





MODEL V-!I 


For lower tempera- 
ture range from 
0-300°F. Available 
for minimum of 
—100° to maximum 
of 600°F., Usual ad- 
justable range 50- 
150°, operating dif- 
ferential may be as small as 





=% or 
as large as +5°. Adjustable by screw 
and dial inside case, (Sizes 254” di- 


ameter X 414” high) 


MODEL D 


Adjustable range 
200-5 0 OF. 
Temper a ture 
range 0-1400°F, 
For use where 
temperature must 
be changed to 
suit operating conditions. Turn 
outside knob to change temperature 
setting. (Sizes 544x2%4x2%"). 


Instruments also Built to Specifications 








Send for Informative Bulletin 


BURLING INSTRUMENT CO. 


Springfield Ave. at Livingston St, 
Newark, WN. J. 
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'material, often impossible inside. tubular 


assemblies. 


Proofloading all parts to which a load 
can be applied was a fairly satisfactory test. 
Sometimes a bending or torsion test was 
used, although a tensile test at 60% of 
the ultimate strength of a sound weld was 
most frequent. 


Since flash weld production is fairly 
high, there must be frequent setup changes. 
If provision for fast, accurate adjustment of 
the machine. dies could be incorporated in- 
to the machine design, perhaps by a hori- 
zontal, a vertical, and a swivel adjustment 
of the entire stationary platen, 50% of 
setup time could be saved. Precision back 
stops could save another 25%. 


At the present time, most aircraft flash- 
welding applications are S.A.E. X-4130 
steel. Although normalizing of flash- 
welded assemblies is occasionally necessary, 
considerable time is saved by eliminating 
unnecessary heat treatment with its re- 
sultant warpage. 





Accurate, Rugged, Dependable 
Corrosion and heat resisting tube 
Dial Pointer for easy setting 
Locking screw locks temperature 
setting 

Terminal plate has large screw 
terminals 


Snap-action Micro-Switch eliminates 


Range 0-1400°F, Adjustable range 





The procedure used for setting up a new 
| flash weld job is: (1) Test coupons are 
| procured; (2) the machine is set to give 
| the total travel required, of which from 20 
will be upset travel; (3) the closed 
near as possible, to maintain alignment; 
| (4) speed and current are adjusted tor 
| steady vigorous flashing; (5) for 
parts, particularly those with wall heavier 
than 1/16 in., beveling the end of one 
part may be beneficial; and (6) trial welds 
are made and tested until satisfactory, when 
the setup is recorded and production be- 
gins. 

—C. B. Smith, Am. Welding Soc. 

Paper, Oct. 1943 meeting, 8 pages. 





Pressed Pistons 


Condensed from “Automobile Engineer’ 





In order to improve the manufacture of 
heavy duty pistons, Specialloid, Ltd. re- 
placed the hammering process for breaking 
down cast structure in billets by using ex- 
truded aluminum stock. Advantages of 
extrusion are that the slower and controlled 
rate of speed of the hydraulic press en- 
sures gradual and uniform distribution of 
the plastic deformation over a greater vol- 
ume than is possible with deformation im- 
parted by drop hammer. 


Furthermore, the mechanical and physi- 
cal properties of the piston structure are 


round to a vertical form over the piston 
walls. Stamping does tend to create par- 
tial directional flow, but advantages de- 
rived from this partial directional flow are 
lost during machining. 

In ingot casting usually water-cooled 


| molds are used, but improved technique has 
| been adopted, whereby the thickness of 





mold is reduced so that water cooling can | 





some | 








STAINLESS STEEL 


CASTINGS 
Resistant to Acid 


Corrosion and Heat 








“a” the manufacture o{ Stain- 
less Steel Castings it 
Atlas 


metailurgists have been specializ 





important to know how 








ing in the casting of corrosion 
resistant alloys for over 20 years, 
and have pioneered many of the 
revolutionary methods used te 
day for casting corrosion resist 
ing alloys. Every Atlas Stainless 
Steel casting is designed pur 
posely for the particular job 





Atlas foundrymen do know how! 
Your inquiries are invited. 


Write for illustrated bulletit 





improved, in particular as to the grain | 
flow, which can be controlled transversely | 
over the head of the piston and to sweep | 





| 
| 
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’ ANOTHER 
— FIRTHITE 


a? 


NSTALLATION: 
INSTALLATION: -.<: 


Simultaneously in boring these castings, 
FIRTHITE Tools take five shocks per 
second on a severe, interrupted cut. 


. we, 


5° 





On rough turning this 20”-dia. gray iron casting, with 
only chuck support, a FIRTHITE Sintered-Carbide 
Cutting Tool takes a 14” cut, 0.042” feed at 170’ 
per minute—far beyond the capacity of high-speed 
steel tools. 


FIRTHITE cuts clean and free with little pressure at 
high speeds . . . produces remarkably smooth and 
even finish. For super production, on any metal or 
non-metal, investigate FIRTHITE. Write today for 
descriptive literature. 








BEFORE THE WAR 


Strenes can be cast to shape. 
Most of the usual machining 
time is saved. Redressing is re- 
duced. That is why before the 
war Strenes scored heavily as 
forming and drawing die metal. 
In one case around 2,000,000 
stampings were obtained and 
the die is still in good condition, 
ready to resume operation at 
the end of the war. Runs of 
100,000 pieces up are not un- 
common. Hundreds of the 
largest plants in the country 
used it regularly in their tooling 
programs. Want the names of 
pre-war users of Strenes? 


IN THE WAR 


Strenes today is being used for 
draw pots, draw pot inserts, 
draw rings for draw bench oper- 
ation, for progressing upsetting 
dies—oll in shell manufacture. 
Glad to identify all such users 
and many others. 


AFTER THE WAR 


After the war, refrigerator, 
stove, metal casket, grave vault, 
farm implement and other 
manufacturers will resume with 
Strenes metal forming and draw- 
ing dies. Many of the automo- 
bile, truck and tractor builders 
are extensive users, for body, 
fender and hood dies. Will name 
them to interested inquirers. 


Look into the merits of Strenes 
metal — Try it, at least once. 


THE 


ADVANCE FOUNDRY CO. 
DAYTON, OHIO 














be applied to the container directly after 
pouring, giving a rapid chilling. 

The container into which the billet is 
placed is electrically heated and main- 
tained at proper temperature. Extrusion 
pressures are in the vicinity of 3000 tons. 


_A complete assembly of die plate, die 
holder and bolster fits into the mouth of 
the ingot container to prevent metal from 
escaping. Pressure is applied through the 
ram to the pressure disc to the ingot, which 
is forced through a die. 


Close control of ingot temperature with- 
in narrow limits is essential to successful 
working. Aluminum and magnesium al- 
loys are easily chilled and, therefore, it is 
necessary to preheat the container before 
the ingot is inserted. 

In the manufacture of extruded bar 
stock, a certain degree of piping occurs, 
but if correct conditions are maintained the 
pipe does not develop until towards the 
end of the extrusion. To eliminate piping, 
a length called the discard is cut from the 
end after extrusion is complete. 

For the manufacture of pressed pistons 
the presses may be hydraulic, friction 


screw type or of the eccentric crank pat- | 
Leowy hy- | 
draulic presses, and they are rated at 1,000 | 


tern. Specialloid, Ltd. uses 


- 


toms capacity. 


To obtain the. desired physical proper- 
ties, pistons are heat treated after press 
forming. A typical heat treatment is to 
soak at 510° C. (950° F.) for 6 hrs., with 
temperature held within + 5° C. (10° F.) 
in order to take the hardening constitu- 
ents of the alloy into solution, then to 
quench in boiling water. The charge is 
allowed to remain in the boiling water for 
4 hrs. to precipitate the hardening con- 
stituents. Vertical-type air 
furnaces are used. 


circulation 


A considerable amount of physical test- 
ing is carried out to ensure that products 
conform to a very high standard. 


—Automobile Engr. 


Black Finishes on Aluminum 
Condensed from “Metal Finishing’ 


Chromic acid anodizing is commonly done 
to provide a corrosion resistant coating on 
aluminum. For producing anodic films 
which were to: be dyed for decorative pur- 
poses, sulfuric or oxalic acid anodizing 
baths have in the past been considered 
more practical. 


However, attractive and 


be readily produced on aluminum and its 
alloys. These dyed films are finding nu- 
merous uses in the fabrication of aircraft 
parts and other war implements, and will 
undoubtedly find still wider application 
after the war. 


Parts to be blacked should be properly 
racked and not touched by hand, otherwise 
fingerprints may appear on the finished sur- 
face. Cleaning may be carried out in a 








Vol. 33, Sept. | 
1943, pp. 349-359. | 


| off due to 





durable black. | 
| and colored chromic acid anodic films can 














* Highly-giazed 
monolithic coating 
~ prevents cracking and spalling 


Brickseal will reduce to a minimum 
the danger of untimely failure of fur- 
nace refractories. This widely-used re- 
fractory coating, applied like paint 
with brush or spray gun, forms « high- 
ly-glazed, heat-reflecting, monolithic, 
protective surface which prevents 
damage due to cracking, spalling, slag- 
ging, air infiltration and sudden tem- 
perature variations. 


Brickseal should not be confused with 


| ordinary air-set washes which form a 


plaster-like surface coating. Brickseal 
consists of high-fusion clays and 
metals combined in oils. Furnace heat 
burns the oils and vitrifies the clays 


| and metals, which penetrate deeply 


into all pores, cracks and joints, bind- 
ing the bricks into a durable, mono- 
lithic wall. 


Brickseal cannot crack, blister or peel 
sudden temperature 
changes because, at operating temper 
atures, it becomes semi-plastic, pef- 
mitting it to expand and contract with 
the wall. Brickseal also binds old 
cracked or loosened bricks. Slag may 
be removed without damage to lining. 


You can secure Brickseal protection 
with very little cost or delay. Waite 
for sample today. 


BRICKSEAL 


REFRACTORY CC 
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ARE YOU 
PLANNING FOR THE FUTURE 


MODERN COMPOUNDS FOR CLEANING 


For over twenty years MACDERMID INCORPORATED has specialized in the formulation of 
special compounds for cleaning basis metals and today this individualized service to man- 
ufacturers is of more importance than ever. New products will necessitate entirely different 
types of metal cleaners. New low cost production schedules will demand lower cleaning 
costs. New finishes will need special pre-finishing treatment. New alloys will have to be 
cleaned in a more exacting way than yesterday’s alloys and metals . . . Don’t wait until 
the whistle blows! A qualified MAC DERMID INCORPORATED representative will be pleased 
to help you now with your post war planning; show you the new, faster acting compounds 
that have been recently developed for modern materials and cleaning methods. No obli- 
gation, of course, our organization has been built on service to industry. 


Compounds for Cleaning Manufactured by 


MAG DERMID 


INCORPORATED 


WATERBURY 88 , CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 


DETROIT CHICAGO LOS ANGELES CLEVELAND $T. LOUIS TORONTO—CAN, 
: Udylite “ak; Nobs Chemical Co. Udyl:+e Corp. LaSalce, Clark Industriel 
Geo. A. Stutz . Ce. McGeen Chem. Co. incorporated Supplies Co. 
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Where plant operations are 
controlled by air operated instru- 
ments... where processes involve 


moisture removal from liquids, 





gases or solids... KSG Silica Gel 
Dryers can be used to advantage. 
They are available in a wide range 
of types for either continuous or 
intermittent operation and are 
meeting requirements of 20 cfm 

to 100,000 cim at dew points as low 


—60° F. 


For descriptive bulletins, specific 
information or engineering assis- 
tance, address The C. M. Kemp 
Mig. Co., 405 East Oliver Street, 


Baltimore-2, Md. 
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solvent or in a suitable alkaline cleaner. 
Following cleaning, the parts are anodized 
directly if a reflective finish is desired. 

If a dull finish is desired, the parts are 
either mechanically roughened, or etched 
by immersing in dilute alkali or nitric 
acid. Hydrofluoric acid may also be used 
for etching, particularly for silicon-cop. 
taining alloys. The parts are then rinsed, 
dipped in concentrated nitric acid, rinsed, 
and then anodized. 

The intensity of black that a dye im. 
parts to an anodized surface is roughly pro. 
portional to the thickness of the anodic 
film. Films that are sufficiently thick for 
corrosion protection or for a good bond to 
a paint primer may not be thick enough to 
give a good black. 

In order to obtain heavy films, the anodiz. 
ing time may be increased, but in general 
it is more advantageous to increase the 
anodizing temperature. The time required 
to obtain a film suitable for dying may be 
reduced further by lowering the pH of the 
chromic acid bath. The ordinary concen. 
tration of an anodic bath is 50 to 100 
g./l. chromic acid, with the pH main 
tained at 0.8 to 0.9. 

On anodizing for 60 min. at 40 volts 
in such a bath, films are obtained that are 
suitable for most dying purposes. Anodiz- 
ing longer than 90 to 120 min 125° F 
seldom improves the film, and may make it 
powdery and uneven. 


Dying Procedure 


Before dying, all adhering chromic acid 
should be thoroughly washed from the sur- 
face, using cold or tepid water. Boiling 
water should not be used at this stage, 
since it decreases the adsorptive power of 


the alumina. After washing, the parts may 
be dyed immediately or they : be air- 
dried. Several days standing, or oven dry 


ing a short time at 160° F., does not injure 
the adsorptive power of the fil: 

The dye bath is prepared by dissolving the 
dye in tap water and adjusting the pH, if 
necessary, with nitric acid. Usually Nigro 
sine JB is used at a concentration of 5 
g./l., a pH of 7 to 8, a temperature of 
180° F., and an immersion time of 30 min. 
After dying, the work is rinsed in hot 
water and dried. 

Considerable experimental data are given 
on the effect of variation of anodizing time, 
temperature, voltage, pH, bath composition, 
variations in the dye bath, etc. 

High silicon die-castings, forgings and 
stampings were successfully dyed. 

Properties of the dyed film on alloy 17ST 
are shown in the following table: 

Appearance: jet black with a high even 

gloss. 

Mechanical fastness: satisfactory. 

Light fastness: unaffected by 130-hf. ul 

traviolet test. 

Water resistance: no bleeding after 60- 

min. boil. 

Corrosion resistance: passed 250-hi salt 

spray test. 

Considerable laboratory work has also 
been done on the development of pmOe 
dures for the production of colored 
—treds, yellows, greens and blues—and rf 
cellent results have been obtained, 
will be reported later. i 


—Marc Darrin & L. G. Tubbs. Metal F 
Vol. 41, 1943; pp. 5 
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Tough to Make ius 





But Mallory 3 Metal Does the Job! 


Tais is a casting of a small disc used as a counter-balance and 
notor mount for a gyroscopic unit. The disc is required to turn 
at a speed of 12,000 revolutions per minute—but that’s only a 
part of the story. It must be non-magnetic metal, it must with- 
stand tremendous centrifugal force—and it must be machined 
to precision accuracy so that vibration is held to a minimum. 


Quite an order, all in all, but one which Mallory was able to 
fill with complete satisfaction and promptness. It was as simple 
as prescribing a non-ferrous alloy, already in use and widely 
tested. This alloy, Mallory 3 Metal, is comparable to copper in 
its density, coe ficient of resistivity, coefhcient of expansion 


and modulus of elasticity, while its strength and resistance to 
faticue far exceeds that of c opper. 


Mallory 3 Metal, however, is only one of a family of numerous 
non-ferrous alloys meeting unusual requirements. Others are 
Mallory 53B, 53Z, 73, 100 and 1000 metals, Elkaloy* and 
Elkonite* Complete detailed information about them will 
sag be sent by mail. And if you have special difficult prob- 
ems, Mallory engineers will be glad to help. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


*Registe ed U. S. Pat. Off. for metal compositions 








Check-Features of 


Mallory Non-Ferrous Alloys 
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High electrical conductivity 
High thermal conductivity 
Hardness 

High tensile strength 
Corrosion resistance 

High yield point 
Machinability 

Fatigue resistance 

High annealing temperature 
Non-magnetic properties 


High elastic properties 





To make freedom last 
— Buy War Bonds first 
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Designing Die Castings 


Condensed from “Product Engineering’ 


In considering whether the die casting 
process shall be used from a cost standpoint, 
remember that dies for die casting frequent- 
ly cost less than dies needed for stamping, 
forging or plastic molding. Die castings 
need less machining than sand castings. 
With die castings there is always the likeli- 
hood of additional orders, thus further 
cutting costs. 

Die castings can be made with thinner 
sections or walls than sand castings; they 
usually require no grinding or buffing pri- 
or to plating. Yet die castings rarely com- 
pete with a wrought part of steel, are softer 
than many ferrous alloys, have some por- 
Ous sections, and are sometimes subject to 
creep. 


192 


Zinc alloys account for 75% of the ton- 
nage, with aluminum alloys next in im- 
portance, largely because of light weight. 
Zinc casts easily at moderate temperatures, 
is lowest in cost and has superior mechani- 
cal properties except copper. Finishes are 
smooth, and moderate temperature means 
longer die life. 

The principal zinc alloys used are Zamak- 
3 and Zamak-5, containing 4% Al and 
0.03% Mg. Iron content in all zinc alloys 
should be kept under 0.10%. Zinc alloys 
are not suitable where in contact with steam 
and, perhaps, water. 

Aluminum alloys die cast at 1100-1300° 
F., or about 400° higher than zinc, hence 
finished parts can stand more heat than zinc. 


Magnesium alloys are used where extremely 
light weight is needed, are about equal to 
aluminum, yet have a fire hazard. Copper. 
base alloys are cast at the highest tempers. 
ture of all alloys, this being hard on dies 

Porosity in die castings is often caused 
by trapped air, though this is often rem. 
edied by gating and venting. 

There are many do’s and don'ts in de. 
signing for die castings. Keep size at 4 
minimum consistent with other require. 
ments. There are, of coufse, cases in 
which a single large piece costs less than 
two single ones cast separately. 

All sections should be of minimum 
thickness consistent with reasonable ease of 
casting and with adequate strength and stiff. 
ness, since thin sections cool faster, 
are stronger and have a smoother surface 
Make sections as nearly uniform in thick 
ness as possible; at least make a gradual 
transition from thinner to thicker sections 
Unequal thickness, resulting in contractions, 
cause a shrinkage stress, ‘warpage and 
cracks. 


Cores Save Metal and Work 


Provide for cores wherever consistent 
with other requirements, as they save metal, 
machine work, make for sounder castings, 
and lower cost. Avoid cores extreme 
length, especially slender coré Often it 
is feasible to core part of the > and to 
drill the remainder later. 

Cores should be placed where they can 
be withdrawn with a minimum of parts 
for withdrawal and locking of area. Fixed 
cores, attached permanently to the die, need 
no operating mechanism and are cheapest. 
See that cores have the simplest shape 
possible. Design the casting so that the 
machine cost is cut without lue sacti- 
fice in accuracy, appearance perform: 
ance of required functions. 

Design the castings so as to minimize the 
cost of flash removal. Flash always 0 
curs at die partings and joints, wheres 


slides and movable cores form crevices im 
the wall of the die cavity. ish at the 
parting is removed by a shaving die through 
which the casting is forced by a press. 


Avoid the use of undercut castings @ 


require the use of slides in the die; me 


cept where offsetting advantages afe 
weighed. 
sides of castings are often extended to ti 
parting line to avoid. undercuts. 

Fillets should be used at inside comes 
where surfaces join and at exterior Comes 
to join adjacent surfaces, unless there is 
special reason for squareness. They at 
good for joining bosses and ribs to sup 
porting walls of the casting, as they help 
to avoid localized stresses. Sharp exterior 
edges and corners add to bufling and 
plating difficulties as well as to die m* 
chining costs. 

Keep the shape of the casting as simple 
as possible, avoiding unnecessary sree 
larities and large flat surfaces. The latter 
are subject to warpage. They should be 
slightly crowned, thereby adding §$ 
and stiffness and providing highlights ® 
mask surface defects. 

Never specify tolerances closer than #* 
essential. Dimensions, however, be 
held within closer limits than in sand as 
ing. Provide sufficient metal at all 
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mold, decorative details can be included 
in any Durez piece. Simple lettering and 


E> N p i AN S pi | € S trademarks involve no problem. 


Strong, precise threads are easily mold- 
ed, permitting permanent joining of sec- 
tions, or easy removal without binding. 


With Durez materials, it is practical to 
include machining. However, good de- 
signing can eliminate much machining 
which is always costly and should be 


FROM THE DUREZ LABORATORIES 
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The enc neer who is designing plastic | of twenty years of data files on literally wtenecene 4 
parts usually finds himself facing five thousands of designing problems indi- estetetatte 
major considerations: (1) ease of pro- cates there may be many factors in- 
duction, (2) purpose of the part, (3) volved. Of these factors, the following 
service conditions, (4) cost, (5) selec- | MACHINING: Good designing can 





i i ini aoe 
tion of materials. often avoid costly machining 


Within these broad categories there is a 


wealth of opportunity for good design 


avoided. Of course, a machining opera 
? Way nie - 
technique, and almost as many pitfalls. m7 — — tion will sometimes eliminate a split ot 
o a ) eeree , = V/ 

Our ow: perience never fails to em- Y . Y G \AY complicated, costly mold 
phasize one all-important fact. A satis GY: “e, Nz 
Yj Yy Here we are only scratching the sur- 
jactory plastic part is most often obtained : Yd ff 

7, 





ee ace . ability of Durez com- 
CSM AA: , face on the moldabi ity o . urez com 
LS pounds. Our files probably include much 


interesting data on cases which are sim- 


INSERTS: Imbedding in Durez 


ilar to your own problem. If you have 
makes important savings... 


a plastic part or product in mind, we 


should like to hear from you. We offer 
are especially important : 


Undercuts should be avoided wherever 


possible because Durez sets up hard in : : - z Plastics 
Cee ae oadadede th id. Soli Id h aa you find your answer. Durez Plastics 
SE TALL € mold, split molds can handle un- & Chemicals, Inc., 91 Walck Road, N. 


dercuts, of course, but it runs up cost. 


our laboratory facilities and the experi- 


4 
y Wrong 
j 


4 
? 
é 
4 
, 
4 
3 
; ence of qualified technicians in helping 
4 
A 


Tonawanda, New York. 


UNDERCUTS: Th costs... 
ign ates 6 On the other hand, when it comes to 


inserts, Durez will help you to keep 





wh ae) c ~ . : Oi; . fe ° 
ven there is close cooperation between prod- cost down because contacts, terminals, ‘nn o> 
, . engineer, molder and the producer of the wires and inlays can be imbedded dur- > —, 
bla p +1 . . —g « ~ Wie 4 
| Stic materia ing the molding process. This makes > . 
Jurez compounds provide you with un- later assemblies easier, less expensive 
u Sry 
= latitude when it comes to mold- and stronger. 
ability se of ; 
Yor ease of production. But a study Provided they can be withdrawn from 
c 
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Bearing surfaces of 
wear -resisting 
Ampco Metal 


cost less.. 


-with welded overlays 
ro} Vaal olaeked faele (= 






Welding —the fabricating method which 
has made such tremendous strides in 
war production — offers you an economi- 
cal means of building up surfaces that 
resist wear, shock, and corrosion. 


With Ampco-Trode, you can overlay less 
costly base metals with the same high- 
quality aluminum bronze which has 
found such wide acceptance in the form 
of castings and wrought products as 
Ampco Metal. Any grade of Ampco- 
Trode—selected for your required phys- 
ical properties—can be welded to almost 
all metals and their alloys. 


From giant marine propellers to the 
smaller machine parts or valve seats, you 
can apply aluminum bronze where need- 
ed. (Illustrated: gun slide overlaid with 
Ampco-Trode on bearing surfaces.) 


Your questions on specific applications 
will be gladly answered by the nearest 
Ampco field engineer. Don't delay — 
call or write today. 
Write for Ampco-Trode catalog. 

W-i 


Pe ee ee ee ee 


Tear out and mail coupon today! , 
Ampco Metal, Inc., Dept. MA-1 


Milwaukee 4, Wis. 


Please send Ampco-Trode Bulle- | 
tin with information on wear-resis 
ting welded overlays of Ampco 
Metal. 





AMPOO METALLURGICAL§ 
SPECIALTIES 
Ampco Grades 12 to 22 i 
(special alloys of the alumi- 
num bronze class) . . Amp- 
coloy (general industrial 
bronzes) . . Special Cus- 
tom Copper-base alloys j 







Reg. U.S. Pac Of, 


Name 
i Position... . — - —— 
Company 


Address. 


hined . .Ampeo 
Trede [coa welding City 
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where machining is required, altho 
usually a cut of 1/32 to 1/64 in. below the 
cast surface is all that is necessary, 


Ample Draft Necessary 


Allow ample drafts both on cavity wal}. 
and on cores. Though they are less thay 
for sand castings, they should not be g 
small as to interfere with ready ejection of 
the casting or easy pulling of the cores. 
See that ejector pins are so located as no 
to leave objectionable marks on the finished 
casting. 

Employ integrally-cast fastening parts 
wherever their use will lower assembly 
cost and meet other requirements. Provide 
for cast threads where they reduce cost oye 
cut threads. Cast internal threads are used 
only in zinc alloys, when threads are fairly 
coarse and when diameters are over 34 jp, 

When a gear, gear segment, cam, ratchet 
or such part is needed, consider die casting 
either as a separate piece or integrally with 
some other part. Precision is far better than 
for sand cast gears. Arrange, where feas. 


ible, for a combination of multiple parts, 
designing the casting so that it will com. 
bine as many parts needed in the com. 
pleted unit as conditions permit and stil] 
avoid undue complexity and co: 

Make use of combination dies wherever 
cost can be lowered. Sometin mbina- 
tion dies are feasible when the parts are 
not for the same assembly. common 
frame or chase usually holds » to six 
small dies and are filled simu 'taneously, 


They can be changed individu:|ly. ‘They 


are best for small, simple cas‘ings with 
simple coring. 
Employ inserts, usually of di‘‘erent me 


terials, where certain parts of ‘he casting 


must be stronger, where the ert is an 
element not feasible to cast, is a par 
that cannot be held together we'! by means 
other than die casting. Woo: and eve 
paper inserts have been use addition 
to steel, with charring of the wood or paper 
negligible. 

Design the casting so that, consistent 
with other requirements, its appearance will 
be pleasing and will blend with that o 


mating parts. 


—H. Chase. Product Engineering, Vol 14, Ap 
1943, pp. 237-242; May, pp. 303-307; June, Pp 


Brick, Concrete Replace Steel in Ki 
Condensed from “Rock Products 


Due to the scarcity of steel at the pi 
ent time, two new. shaft kilns were 
signed, one consisting of brick walls sit 
forced with steel bands, the other brick 
faced reinforced concrete. The usual # 
ternal fire brick lining, common to thes 
kilns, is used. 

Of the two designs, the former the 
simplest and probably the best, but © 
quires specially perforated red brick. Oni 
about two tons of rods and bands # 
needed. The rods pass through the bric, 
lining them up while the bands te every: 
thing together. The face bricks sft - 
best grade of common red hard-b 
bricks. 
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rts are Boi {-S.-H!! 
ommon 
to six The hammer drops. And with each blow 
eously, itkneads the heated metal intoa tough, 
om sinewy mass from which all unseen 
$s Wi . 
| flaws ... hidden defects... the trouble- 
ot Mme makers so often found in metal... are 
casting eliminated. And the metal takes the 
t is a exact form of the precision-made die 
._- into which it is forced. 
y means —_ * ° 
id even Chat’s drop-forging .. . the method 
addition by which the grain structure of iron or 
ot papel steel is changed ... improved... while 
. the part is being forged. It’s the method 
stent LO : 
= wil by which Phoenix is producing many 
‘ . 
that of important implements of war that 
must withstand the ‘most punishing 
14, Apr shocks and strains. 
une, pp ° . . 
Wea Forgings by Phoenix have long since 


demonstrated their superiority in ma- 

chine parts and tools that must have 

exceptional strength and endurance. 
in Kiln They reduce costs, too, for they can be 
held to tolerances that make very little 
machining necessary. 
the pres In planning improvements in your 
were 4 product, you may find it to your ad- 
cid vantage to consult Phoenix. There’s no 
obligation. 
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CTAINLESS STEEL PARTS NOW 
GAST CENTRIFUGAL 


New Method Replaces Forging and Fabricating 
in Many Cases 


: inless steel 
’ hod of casting stain 
N. JA new met : oper Alloy 
ceteris eh has recently been developed ae je vio parts 
centr ey Co. of this city. According to comPUNY | seully—with 
rae a forged or fabricated can now be cast S 
formerly : 


resultant savings in cost, man- 


hours and delivery time. 
Cooper has already eet 
strated the ability of bar 
new process to Cl ack C1 iti ot 
bottlenecks in the ne. 
of mass-produced equipmen 
for airplanes. Many such pal - 
are now in recora 



















pre duced 


—*' ti- 
casting Ot : 


however, prov iaes 
ith much more than 
ed vital war 


steel 
industry W 
a new way to Spt ie 
production. It means _ 
either the static or the n¢ ‘ 
sec 
centrifugal method can be u - 
whichever is better, or moi 
economical, or faster. 


The Cooper Alloy Foundry 
* vhere the new process 
vas developed, has specialized 
in the production of stainless 
Aas a 
teel, n onel nickel, chrom 
Lee i 
S | posi 
iron, chrome nickel and or z m 
" 4 QO»* : wes. a 
alloy castings since 1922. secssiliieaniaall Fins cilia’ 


corrosion, heat parts or forgings 
together with 


cial require- 


fh Ny 
offers users Y | aes 
and abrasion castings @ com 
casting service-— 


fabricated 
they now use, 


‘ J > t ny spe : 
slete alloy vr notes on @ at 
sractical assistance Company engineers W ill 
incuams | F f alloys ments. © mmendations. 
in the selection of altoy» ake reco 
in une Test interested in the se salagaar 3 not be obligated in 

Concerns of this new pro- Users ie. advantage 


possibilities 
submit descriptions of this ser ice. 
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- astings ‘ ons. 
@ Dual foundry e ' aS ehined ...one ounce to two * * 
chine molding. ee Gamma-ray inspection. 

. -cast castings. : X-ray and vem : >» meet 
© Centrifugaliy-¢ f tings up to s'* S D lopment of special alloys to m* 
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unusual requirements. 


et in size. , : still : service. 
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HILLSIDE, NEW JERSEY 
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Behind the outer wall proper there is g 
3-in. row of insulating brick placed there, 


as much to take up some of the expansion © 


strain from the outer wall as to insulate 
it against heat loss. 


In building, both the outer and inner 
fire brick wall would be carried up together, 
At the poking openings the door frames 
would be bolted to the bands. 


The . other design was evolved from i 


standard methods of chimney construction, 
It is reinforced concrete between two walls 
of red brick. 


Prices at present would compare as fol. 
lows: Kiln shell, 10 by 12 by 40 ft., steel 
shell kiln only, $1,600; reinforced special 
red brick, $575; and reinforced concrete, 
$525. 


—Victor J. Azbe. Rock Products, 
Vol. 46, Sept. 1943, pp. 78-79, 


Aging Sensitivity of Steels 
Condensed from “V.DI. Zeitschrift” 


Former investigations had establi i the 
fact that certain defects and fa Ss in 


structural steels are due to aging w 


h, on 
the basis of laboratory experiments, could 
be eliminated by melting such steeis (par. 
ticularly the weldable ST 52) with alumi- 
num as deoxidizer. It was now found that 
normally melted and produced (i.e. in nor- 
mal operation) steels ST44 and S152 be 
haved in the same way as steels produced 
in the laboratory, i.e. they showed a dis- 
tinct tendency to embrittlement aging, 
which also could be reduced by an im 
creased deoxidation with alumi: while 
normalizing alone did not prev t. 

The normal melts were investig:ied with 
respect to embrittlement tendency from three 
angles: (1) The condition as delivered as 
measured for the toughness of the steel be- 
fore and after installation. (2) The 
normalized condition (heating above the 


critical temperature, cooling in quiet air) as 
state of the greatest practically obtainable 
toughness for the respective material. (3) 
The aged condition as mieasure for the great. 
est occurring embrittlement, a condition that 
eventually can be obtained after installation 
even though only at places of local over 
stressing. The toughness was determined by 
the notch-impact test. 


The mentioned conclusion of 
these tests were confirmed by the examina 
tion of the material of two bridges, that 
failed; both materials were satisfactory ™ 
the delivered state and showed strong 4 
ing sensitivity in the parts. taken from the 
bridge. It is pointed out, therefore, that st 
is wrong to assume that a structural steel 
is stressed only in the elastic range; in st 
tling, the structure almost always undergoes 
plastic deformations, mostly of local nia 
ture, which exceed the elastic limit, 
thus prepare the aging process leading 0 
failure if the material is not pro " 
lected and produced. 


—A. Fry & L. Kirschfeld. Z. Ver demteiie 
Vol. 87, Mar. 6, 1943, DP- ‘) 


(Continued on page 200) 
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ROD AND WIRE INSERTS 


Three types of inserts may be 
used. Good practice calls for 
inserts whose imbedded length 
is twice their diameter, although 
size of insert, type of mold, 
compound and support will per- 
mit greater slenderness ratio. 

(1) Design with double shoul- 
der provides best compound seal, 
added strength in molding when 
exposed diameter is extremely 
small. (2) Single shoulder pro- 
vides reasonably adequate com- 
pound seal. (3) Lacking shoulder 
for compound seal, this design 
necessitates added finishing oper- 
ation, increases part cost 


THREADED INSERTS 


Threaded female inserts should 
be proportioned to provide suit 
able anchorage in compound, 
strength to resist crushing in 
molding and sufficient length of 
thread. Illustration shows well- 
designed female insert with shoul- 
der which provides compound 
seal, countersink at start of 
thread, undercut at bottom for 
tap relief and coarse knurl. 


SPUN-OVER INSERTS 


This type is used to provide a 
permanent assembly of contact 
strips, washergy etc, to thé molded 
part. ?Except for tubular projec- 
tion this type of insert should 
incorporate the same principles 
of design as threaded inserts. 
Illustration shows insert as mold- 
ed and after assembly 


STAMPED OR PUNCHED INSERTS 


Close tolerances are required at 
dimensions where inserts fit molds. 
Through-holes in imbedded por- 
tions provide additional anchor- 
age 





From the engineering files of One Plastics Avenue 


To incorporate inserts in molded plastics parts the following general 
factors should be considered: 


1. Use of delicate inserts should be avoided for compression type 
molds. 


2. Simple shaped inserts, preferably round, are more easily cleaned 


after molding. 


3. Minimum thickness of plastics material recommended around 
insert: 

442 in. for 4 in. insert 

\% in. for 1% in. insert 

4 in. for inserts over \% in. 


4. Inserts should be placed at right angles to parting lines. 
5. For good anchorage, knurl, punch or groove inserts. 


6. Where heavy service loads are encountered insert should carry 
the stress. 


7. Where inserts are used as electrical contacts, provide sufficient 
clearance at points of arcing to avoid burning the surface of the 
plastic material. 





@ 

TYPICAL APPLICATION Typical of molded parts incorpo 
rating inserts is this electrical switch section whict as five 
separate inserts including each of the major types—rod, threaded 


and stamped. 


ADDITIONAL FACTS General Electric has 16 standard 
female brass inserts. Inserts of G-E mycalex, porce 
lain, woven wire mesh, laminated phenolic material, 
woven glass, etc., can be molded in plastics parts. The 
services of G.E.’s Plastics Divisions product engineers 
are available for advice on your design problem. 


ONE PLASTICS AVENUE at Pittsfield, Massachusetts, is 
the headquarters for five plants of the Plastics Divisions 
of General Electric Company. It signifies the location 
of complete plastics facilities for development, material 
manufacture, designing, engineering, moldmaking 
molding and laminating. 


REPRINTS of this advertisement may be obtained by 
writing Section F-212, General Electric Plastics Divi 


AA 


sions, 1 Plastics Avenue, Pittsfield, Ma 





Hear the General Electric radio programs: ‘“The G-E All Girl Orchestra’’ Sunday 10 
P.M.—E.W.T. NBC. *‘The World Today’’ news every weekday 6:45 P.M.—E.W.T. CBS 


**192,000 employees of the General Electric Company are on their jobs producing more 


goods and buying over a million dollars of War Bonds every week to hasten victory. 
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Plastics from Wood Waste 


Condensed from “Modern Industry’ 


Uses for lignin, the material that cements 
together the cellulose fibers in wood, are 
being expanded broadly to many industries. 
New ligno-cellulose plastic molding com- 
positions and plastic fillers are finding wide 
applications as replacements for steel and 
other critical materials — ligno-cellulose 
boards formed to shapes formerly made of 
steel, to replace insulators in electrical 
equipment, and aluminum in foundry pat- 
tern plates. 

The ligno-cellulose hardboard known as 
Presdwood is one of the most familiar 
forms. Lignin gives these sheets their 
strength, rigidity, hardness, and brown-black 
color. Other lignin plastics point out the 
direction taken by the development of the 
material. As a plastic in an impregnated 
paper, lignin is being molded into jar caps 
and closures; as the plastic component in 
ligno-cellulose boards, lignin has a wide 
variety of structural, industrial and elec- 
trical uses. 

Some of the uses of the board material 


are: Panels—-wallboard for interiors and 


exteriors of Army buildings; table tops 


storage bins, shelves; railway car interiors 
desks, filing cases, refrigerators, foundry 
pattern plates. fluorescent light- 
ing reflectors, paneling for automobile body 
inserts. Die Stock—dies for forming light 
metals; jigs and fixtures of all kinds; elec- 


Forms 


trical panels. Miscellaneous uses include 
gaskets, cams, gears, sheaves, and shell- 
loading pallets. 

Lignin is available in large quantities 
from paper mill waste, where recovery by 
two mills alone totals 55 tons a day. This 
production can now be tripled. Some 300 
lbs. of the 500 lbs. of lignin in each ton 
of wood are recovered by present processes 
It is estimated that some two million tons 
of lignin are burned or otherwise discarded 
each year, not counting quantities from 
sawdust and other wood waste. 

In plastics, lignin is usually re-combined 
with wood’s other main constituent, cellu- 
lose. By the Masonite process, wood chips 
are steamed at high pressures, then exploded 
to form a pulpy mat, which is recombined 
under heat and pressure into hard, flat 
boards. 

Mead Corp. and Marathon Paper Mills 
Co. recombine the lignin from their waste 
liquors with pulp to form a paper impreg- 
nated with 40 to 50% lignin or more. This 
paper is formed to desired shapes by fabri- 
cators. Marathon also presses the pulp to 
Lignolite board. 

The development work of Northwood 
Chemical Co. has been taken over by at 
least two companies, Burgess Cellulose 
Corp. and Diamond Alkali Co. The 
Northwood process is designed primarily 


for the manufacture of plastic fillers. 

Ligno-cellulose molding compositions, 
unless modified with other ingredients, lack 
the flow characteristics required of a good 
molding compound. The material jg 
thermoplastic, and so must be cooled before 
removal from the mold. Mixed with the 
thermosetting plastics, the composition at. 
tains molding characteristics about the 
same as general-purpose phenolics using 
wood-flour filler. 


—Modern Industry, Vol. 6, October 
15, 1943, pp. 42-45. 


Magnesium-Manganese Alloy 


Condensed from ‘Aluminium’ 


Although magnesium-manganese alloys 
can be improved by 0.2 to 0.3% Ce ad. 
dition with regard to their mechanical 
properties, their tendency to weld-cracking 
lowers: their practical utility. This can, 
however, be eliminated by addition of 
aluminum. 

The reduction in mechanical ength 
due to the aluminum addition can coun- 
teracted by increased cerium content. up to 
1.85%. No weld-cracking was served 
with aluminum contents above 1 ( 

An explanation for this improv: ient is 
found in the change of structure ilumi- 
num. 


—H. Mader & F. Laves. . inium, 
Vol, 25, 1943, p 7-159, 
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HE demand on usual production facilities has shown many 

manufacturers that Shenango-Penn centrifugal castings give 
better service, and use less material than former methods. Our en- 
gineers have helped to solve difficult problems—have produced 
products formerly thought impossible with this method. 


Tubular bars up to 26” O.D. and 26 ft. long are being produced 
frequently. Small bearings and bushings can be made economically. 
Flanges may be furnished and unusual shapes and sizes worked out. 


Don’t look on the Shenango-Penn centrifugal casting 
process as a substitute. 
out some of your ptoblems. If you’d like more information 
on our products, facilities and a complete chart of ferrous 
and non-ferrous alloys available, write for Bulletin No. 143. 


SHENANGO-PENN MOLD COMPANY 
1508 WEST THIRD STREET, DOVER, OHIO 


It may be the best means to work 





Executive Offices: Pittsburgh, Pa. 
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What every engineer should know about 




























































































: 3 } 
fore O | 
the : | 
at- | 
the oR _—— eran ae ee ee aoa aaa ae ae ae aera eee eee eee eee } 
“oI | 

| , ; : se ' ; 
aber W Juen it comes to dimensional stability column lists coefficients of expansion which are 
ee | plastics are admittedly not in the same important chiefly when a plastic part is to be 
class with metals. If they were, ys would not combined with a metal part. The fifth gives you 
have many of the advantages they do have over a qualitative estimate of cold flow, an index to 
metals and other fabricating materials. For one pene deformation under stress as distinguished 
important example, they could not be molded rom elastic deformation. The last column de- | 
| with.such marked production economies. scribes qualitatively the materials’ tendency to | | 
Failure to consider dimensional stability char- eer} on aging under normal temperatures and 
loys | acteristics when designing a part for plastics, umiditics. | 
| ad- however, has probably been responsible for more - Of course, data such as this, is only illustra- 
nical misap lications and consequent misunderstand- tive. When you specify a material for a specific 
king | ing of plastics than any other one factor—which application you will want the most complete 
a 7 explains our selfish interest in giving you an information you can get on every material you 
. accurate picture of the relative stability of are considering. 
sngth : irene HD 08 in the broad and versatile When that need arises, you will find Mon- 
coun- Family of Monsanto Plastics. santos plastics research laboratories and tech- 
Ip to , Two of the columns in this chart give you a nical service staff are one of the best and most 
erved | yardstick for measuring roughly the effect of comprehensive sources of engineering data on 
“we heat. One gives you the relative water absorp- plastics inthecountry. Whenever we can be of serv- 
sl tion of the materials covered, also important in ice, please write: MonsANTO CHEMICALCOMPANY, 
I- ‘ ° ‘ ° eae " ‘ae , ~ 
considering dimensional stability. The fourth Plastics Division, Springfield, Massachusetts. 
inium, 
7-159, | 
: FACTORS AFFECTING DIMENSIONAL STABILITY 
” ae | 
Top Safe Heat Water Coefficient of Tend rm | Shvinko a 
Operating Distortion Absorption, Expansion Linear ry id 9 
: Temp., °F. Point, °F. 24 Hours, % per °C. x 10-8 Cae Hew o Aan 
RESINOX rere 
general purpose 275 275 0.50-0.60 3.0-3.5 Negligible Negligible 
molding compounds | 
RESINOX fis | ee eee 
Br typical electrical 250-300 284 0.07 1.5-2.0 Negligible Negligible 
molding compounds 
MELAMINE T r Tee 
’ general purpose 250 385 0.45-0.55 | —_—— Negligible Negligible 
molding compounds 
> | MELAMINE T eae beer Te? 
, / Electrical molding 325 266 0.10-0.15 2.0-4.5 Negligible Negligible 
: compounds 
| | (USTRON sag ate 
polystyrene molding 160 168-176 0.04-0.06 6-8 online Negligible 
compounds 
! STYRAMIC Slight to xe 
' a modified polystyrene for 175 184-187 0.046 6-15 maiienate Negligible 
high frequency insulation , 
| FIBESTOS | p+ , 
cellulose acetate 140-180 145-260 2.0-4.0 | 14-16 Bie <>) —- 
___ molding compounds | 
FIBESTOS Sat . Spree "halljomeaee 
| Slight to Slight to 
| cellulose acetate 130-150 155-175 1.5-6.0 3-15 |. marked in, eed 
Sm. eets | 
prt 1, Slight to Slight to 
cellulose nitrate 130 125-175 0.5-4.0 12-16 suneined nated 
sheets | 
NOTE: The above valves, except where otherwise noted, are determined o on nm samples conditioned and tested at 25°C. (77°F.) and 50% Yo RH. using 
standard A.S.T.M. methods. Since wide variations are possible in compounding specific formulations, the values given represent a range. 
| 
2 
k lenapant 2 y : 
n 4 i 
8 . . 7 
) MONSAN' 0 The Broad and Versatile Family of Monsanto Plastics 
'@) ‘(Trade names designate Monsanto's exclusive 
formulations of these basic plastic materials) 














LUSTRON (polystyrene) « SAFLEX (vinyl acetal).« NITRON (cellulose 
nitrate) « FIBESTOS (cellulose acetate) « OPALON (cast phenolic resin) 


PLASTICS | shee 


SERVING INDUSTRY...WHICH SERVES MANKIND Sheets « Rods « Tubes + Molding Compounds + Castings +» Vuepak 


, 7 2 Rigid Transparent Packaging Materials 






















Corrosion of Lead-Indium Alloys 


Condensed from 
an Electrochemical Society Paper 





MAINTENANCE Your PROBLEM? 


































Previous studies on the corrosion of 
bearing alloys have been made to de. 
termine the combined effect of chemi- 
cal attack and erosion. The present jp. 
vestigators have studied the effect of hot 
lubricating oil on steel strips electroplated 
with lead, lead-silver, and lead-indium, 

The sample panels, 2 in. by about 3 
in., were cleaned, plated and hung from 
glass hooks in the oil, which was main. 
tained at 170 to 180° C. (338 to 356° F) 
In the case of the lead-indium samples, tle 
temperature was kept at 155° C. (311° F) 
for the first two hours to diffuse the indiug 
into the lead. 

The oil used was an uncompounded aj; 
craft engine lubricating oil that had previ. 
ously been run 395 hr. in a test engine, 

The oil sludge and filtered samples of the 
oil were tested for lead at the end of the 
run. Lead was present in the sludge, 
probably as sulfide, and in the oil itself, 
probably either as colloidal sulfide or in the 
form of an oil soluble organic complex, 

Lead plate and pure lead were corroded 
at rates varying from about 0.001 to 0.01 
in. per year. The lead-silver coatings cor 
roded at about the same rate as lead alone, 
Lead-indium coatings corroded at a much 
lower rate than lead alone. In :ome of 
the experiments, corrosion was cocopletely 
prevented by the indium. 

Thicknesses of indium of 0.0001 in, 
were more effective than 0.0000! in. Par 
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A solid steel bar half-coated with CO-RES-CO. 
After 20 days partially immersed in 10% nitric 
acid=— more than half the unprotected steel 
was eaten away. The CO-RES-CO coated por- 
tion remained unaffected. VAAN 
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4 
Data 
for busy plant executives and engineers: 





\ 5 tial immersion of the sample and ‘he pres 
CO-RES-CO IS A PLASTIC solution in a hydro-carbon ) re 3 ay om a porn the at- 
vehicle. And—plastics do not corrode. | a © me Goenngs 7. Ot 
—J. M. Freund, H. S. Linford & P Schutz. 
\ Electrochemical Soc., Prepri: Yo, 84-7, 
\ or ' - . October 1943 meeti 5 pages. 
CO-RES-CO DOES NOT OXIDIZE. It is not a paint. It | | 


y demonstrates many times greater resistance to severe 1 
acid, alkali, salt spray and to general weathering 
\ than can be expected from any of the oxidizing \ 


{Paints German High-Permeability Alloy 


Condensed from 


CO-RES-CO EMPLOYS NO DRYERS. (To whatever ' 
“Archiv Eisenhiittenwesen 


extent dryers are used in the paint film, the paint is 
‘ weakened exactly to that extent). 


\ 


a, 


To produce the highest possible initial 


| 
\ 
\ 
‘ 
| permeability in a steel strip of great purity, 
1 
\ 
\ 





experiments were made in different at 
mospheres and increasing temperatures. le 
creasing annealing temperatures had an it 
creasingly favorable effect, while the perme 
ability curves were lowered by annealing 
| hydrogen, which was contaminated by small 
| amounts of nitrogen or carbon. 
\ | Increasing the content of nitrogen and 
| carbon lowers initial permeability consider 


\ CORDO CHEMICAL CORP., Norwalk, Conn. \ | ably, while annealing in a hydrogen # 


CO-RES-CO IS WIDELY USED. It is an accepted 
method of corrosion control in many industries and 
official government departments. 


\ 


\ WRITE for further data, giving details of your corro- 
sion and maintenance problems for specific analysis. \ 


\ mosphere or a vacuum produces highest 

\ (Formerly: Corrosion Control Corp.) | initial permeability by maintaining certaia 
. H | annealing times and temperatures. Am ox 
dizing treatment previous to the vacuum 


ae 
annealing proved to be extremely advantag® 











ous. 
Commercial iron-silicon alloys gave the 
same results, and especially with vac” 
w & annealing initial permeabilities were ob 
tained of the same order as those obtained 
with the alloys used at present with about 
. 40% Ni. 4q 
‘ol. 
THE PLASTIC CORROSION RESISTANT COATING | —® Pavick Arch. Eisenhatonm, Vie 
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These figures on zinc consumption by die casting 
manufacturers were derived from the Year Book 
of The American Bureau of Metal Statistics. They 
are prewar years of course, and what the totals 
will be for 1942 and 1943 is anyone’s guess. 

Amazing as the increase in the production of 
zinc base die castings has been in the past decade, 
the figures tell only half the story. The other, and 
more important half, is the ever-widening field of 


application for these cost saving products—and 


EN ANAC 


1944 


the metallurgical achievements that have made 
possible zinc base die castings with thinner sec- 
tions, lighter weight, more intricate coring and 
higher physical properties. 

It is in this metallurgical field of closely con- 
trolled alloying that Anaconda has made its 
contribution as a supplier of highest purity 
zinc. For when “Anaconda Electric Zinc” is spe- 
cified, purity is notonly known, it is guaranteed 

.99.99+%. csazs 


25 BROADWAY, NEW YORK 4 


Subsidiary of Anaconda Copper Mining Co. 











ONDA SALES COMPANY 





the operator's hand not to be used. The 
area of the screen illuminated must not be 
excessive. The casting should be in closest 
proximity to the screen, with conveyor belts 
doing the moving. 

Under normal conditions the minimum 
discernible flaw size is 10 per cent (the 
cavity would have to occupy 10% of the 
depth to be seen). In some cases it 
rise to 15 to 20%. In designing the screen. 
ing cabinet, there must be complete ppp. 

= a tection against radiation, and suitable hold. 
Testi Ins ectio ing devices to move the specimens freély 
i and without effort in several! planes. 

The author has developed a special ma. 
chine, the “‘perspectrosphere,” which pro. 
vides a remotely controlled spherical cop. 
tainer for the specimen that is in itself jp. 

a visible to the rays and hence does not cause 
masking, lets the specimen be rotated 
through 360 deg. through every plane and 
position, and reduces fatigue on the part 
of the operator. A series of containégs js 

provided for filling by a junior assistant, 
Specifications « Physical and Mechan ing fees Operator does is control aay 
; switch and hand knob governing the move. 
tion © Routine Control an ; ment. 


Inspection, Spectrographi is © ton. Protecting Operator 
P P g P nal ysis Corrosion and In the cabinet the specimen is held ig 


W ear-T esting e Examin Surface Measurements long tongs that protrude through annular 
; openings provided with lead-rub!er dia 
: Metallographic Inspects phragms, insuring high safety. equip- 
ment should be examined period: lly for 
leaks. Such an examining devi is an 
ordinary light bulb which, in a -arkened 
room, would indicate light lea hence 
X-ray leaks (though‘this was d: uted in 
the discussion that followed the resenta- 
tion of this paper). 
Most screening units utilize an ‘ray tube 
CONTENTS of 140 to 150 kv. capacity, where 
. screening and radiography of b onze and 
Fluoroscopic Inspection of Castings steel castings are done 220 kv is used 
Where conditions are ideal, s ivity as 
high as 53% or less is attained against 
Plastic Flow and Failure . the average of 10% 
The greatest essential to m UM fe 
Carbide-Forming Elements in Steel sults is complete darkness of ti viewing 
hia compartment. Before screening, he viewer 
Coating Aids Magnetic Inspection — ——____—. 4 should spend ffom 5 to 10 min. in the 
darkness of the viewing booth to condition 
his eyes to the work. 

Target-screen distance should be fairly 
small, from 18 to 30 in. giving good 1 
sults. Greater distance does not increase 
sensitivity while less is not practical from 
a mechanical standpoint of bulk of the 

Fluoroscopic Inspection of Castings tube housing and passage of average sit 
me castings under it. 

’ Condensed from _ The type of defects best discerned ate 

American Foundrymen’s Assn. Paper blow holes, heavy metal inclusions and 

fairly heavy shrinkage. Screening is 

Fluoroscopy, as applied to castings, is is a simple and inexpensive matter to ar- effective for minute gas pockets less thas 
the visual examination of these castings by range a fluoroscopic set-up in conjunction 10% of the thickness; also for fine shrink 
X-rays directed through the metal onto a with and utilizing an X-ray installation al- age, internal hot tears, pinhole porosity and 
fluorescent screen, and differs from radiog- ready available for radiography. small sand or slag inclusions. 
raphy in that there is no photographic Castings having a maximum cross secti¢hn For highly stressed aircraft castings the 
record. Sensitivity and contrast of a highe: of 2 in. in any part and of such shape that maximum sensitivity obtainable by radio 
order are possible in radiography because manipulation will allow the X-rays to pene- graphic inspection is generally mecessaty, 
of the exposure to the rays over a period trate every part of the specimen, so that a and acceptance inspection by fluoroscoplt 
of time, whereas in fluoroscopy the image readable shadow is produced, are suitable methods is highly questionable. Yet for 
on the screen is almost instantaneous and subjects. Very minute flaws, such as in- unimportant low or non-stressed airctalt 
non-cumulative, - tercrystalline porosity, cannot be detected parts and for many industrial castings 

Fluoroscopy, therefore, is limited to light well. primary requirement is absence of gross 
alloys of aluminum and magnesium, and Screening demands that the specimen be fects, most particularly in machi 
in a restricted scope for these. It is less maintained in continuous movement while tions, the great majority of which can be 
costly than radiography where films, chemi- the screen is scrutinized. It is manipulated disclosed by screen methods. ip 
cals and operator time are expensive. It by tongs or remote handling mechanisms, In the laboratory where radiographic 


Oualit) Control for Aircraft 


Martensite in Alloy Steels — 


= 


204 METALS AND ALLO 





move- 


rnular 

dia 
equip- 
ly for 
is an 
rkened 
hence 
ted in 
esenta- 


ay tube 
where 
ze and 
; used. 
vity as . i 

against Re magnification inspection and study of critical film areas. 


wm fe — > for the critical study of 


viewing 


vem oth | industrial radiographs 


A magnifying factor of 2'2X provides ample power for 


In this new Picker Magnifying IMluminator the industrial 


radiographer will find a practical instrument for the 


minute study of spot weld radiographs, or those exhibiting 


3 porosity, shrinkage cracks, gas inclusions, and similar faults. 
increase ih, : 


al from Picker Bulletin 1143 gives details, specifications, prices. 


PICKER 
MAGNIFYING 
ILLUMINATOR 


Telescopic lens mount adjustable to 


osity ana individual vision...variable intensity 


fluorescent illumination . . . sliding 
baffle hood . . . adjustable viewing 


angle... takes any length film up 


ings U 
y radio- 
ecessaty, ane 
sroscopic to 14” wide...operates on AC or DC. 


Yet for ¥ 


PICKER X-RAY 


CORPORATION 
300 FOURTH AVENUE * NEW YORK 10, N. Y. 
Branches everywhere in U.S.A. and Canada 


JANUARY, 1944 
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. - « A Successful Ceramic 
Substitute for Platinum Ap- 
paratus in Many Applica- 
tions 


For an increasing number of 
exacting analytical and research 
procedures Vitreosil Laboratory 
Ware is recognized as a highly 
acceptable replacement for plat- 
inum ...and a material superior 
to both glass and porcelain. 


Vitreosil is practically im- 
mune to the severest acid condi- 
tions, is free from metallic im- 
purities—and possesses the high- 
est temperature shock resistance 
of any ceramic material. Vitreo- 
sil Ware is suitable for continu- 
ous uSe at temperatures up to 
1000-1100° C and maintains high 
electrical resistivity at elevated 
temperatures. 


Vitreosil is available in these 
forms—without restrictions: 


CRUCIBLES ¢ MUFFLES 
POTS ¢ RETORTS 
PIPES AND FITTINGS 
IMMERSION HEATERS 
TANKS e TRAYS 
COMBUSTION BOATS 
FLASKS e BEAKERS 
DRAWN TUBING AND ROD 
EVAPORATING DISHES 


© Many items of special laboratory 
equipment for studying the spectra 
of gases and metallic vapors as well 
as for applications where transpar- 
ency to ultraviolet light is essential 
can also be supplied in Transparent 
Vitreosil. 


For explicit application data and 
prices, write for bulletins. 


THE THERMAL SYNDICATE, LTD. 
12 EAST 46th STREET, NEW YORK, N. Y. 








spection involves examination of 400 ¢ 
1000 castings of many different designs 


daily, as much as $15 to $40 per day in 


film costs is saved by screening casti 
containing major flaws, before proceeding 
with radiographic routine—and fluoroscopic 
accessories used cost under $200. 


—A. E. Cartwright. Am. Foundrymen’s Assn, 
Trass., Vol. 51, Sept. 1943, pp. 133-159. 


Quality Control for Aircraft 


Condensed from “The Aeroplane” 


Inspection has always been one of the 


cardinal factors in aircraft construction, — 


Beginning as a safety measure, it was ex. 


clusively undertaken by the Aeronautical | 


Inspection Dept. of the Air Ministry, and” 


later extended to certain “approved” firms,” 


With the war an expansion of this inspec 7 


tion was necessary, and with only um 
skilled or semi-skilled personnel available, 
the question arose as to whether inspection, 
like production, could not be made semi-au- 
tomatic. 

The method of “statistical inspe: tion 


” 
_ 


set up at Bristol Aeroplane Co. se: ks tom 


do this. The method has been ap d to 
the turning shop, and will shor'y be 
placed in a press shop also. Each spec 


tion is recorded on a chart, show: 2 up d 
per and lower theoretical control lir ts for@ 
the dimension, upper and lower ; icticaly 


control limits, and upper and lower perate | 


ing limits. Not less than 15% « 4 nob™ 


more than 30% of the output of e ) may 


chine is so inspected, samples bein taken™ 


from parts “last off.” 
The secret of the system lies no the 


| formula for converting sample aver: °s into 
control limits. To calculate the la cr, ie 


average dimensions and range re ordings 
are used. At least eight consecutive sample 


| checks afe required to give a truc indiGay 
tion. The number of sample check hayingag 


been decided upon, the full ave-age dey 


mension (average of averages) ond they 


average range over the whole scries of@ 


samples are ascertained. 


Control limits are then calculated as they 


product of the average range by a constant? 
depending upon the number of sampleigy 


above and below the average of average 


In this work four samples are alwajiy 


taken, and the value of the constant is 7 
|- 000 


For example, a dimension 4” om i: 
a vr 


checks, 2.9250” 


| might have the following calculations: a 
Total of average dimensions of first eigaRy 


2.9250" /8 == .3656”, average of averages 


Range of first eight checks, .014" 
.014/8 = .00175, average rang 


The constant for four samples, the qUsRay 
| tity to be taken for the inspection, % TG 
00175 & .750 = .0013” b 


Then the upper control limit is 3656" 


| + .0013” or .3669”, say .367”, and the” 


lower .3656” — .0013” or .3643" 90 
When these theoretical control limits #5 
unnecessarily close for production W 
practical control limits are imposed, 
being governed by the control ratio, OF% 
ratio between the control limits am 


ia 
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Radiography’s still expanding range 


demands distinctively different types 


KODAK supplies 4 


ADIOGRAPHY is being given so many widely differing 

assignments today—with so many differences in the 
size and shape of the parts inspected . . . in the materials used 
...in the type of information sought . . . and in the radiation 
employed—kilovoltages from 5 to 1000, as well as gamma 
rays ... that one type of film is no longer enough for the 
work. Kodak supplies four distinctly different types—with 
individual combinations of characteristics designed specifi- 
cally for the exacting requirements of the industrial field .. 
Kodak Industrial X-ray Film, Type M Primarily for 
million-volt work. This newest Kodak Film has extra fine 
grain, high contrast, and is particularly effective for most 
million-volt work . . . for aluminum and magnesium alloys 
at average voltages ... and, for general use, where highest 
definition is desired and high film speed is not required. 
Kodak Industrial X-ray Film, Type A Primarily for 
light alloys at lower voltages. A fine grain, high contrast 
film, with higher speed than Type M. Particularly suitable 
for light alloys at lower voltages and for million-volt radiog- 
raphy of thick steel parts. 
Kodak Industrial X-ray Film, Type F Primarily for 
the radiography, with calcium tungstate screens, of heavy 
steel parts. Has the highest available speed and contrast 
with calcium tungstate intensifying screens. Also used for 
gamma radiography—direct and with lead-foil screens. 
Kodak Industrial X-ray Film, Type K Primarily for 
the radiography, direct or with lead-foil screens, of lighter 
steel parts. Has the highest available speed in direct x-ray 
exposure . .. when used with lead-foil screens at higher 
voltages ... and, for heavier parts, with gamma rays. 

* 

Kodak’s research in industrial radiography began in 1927, 
and the experience and knowledge gained in this 17 years 
may be of value to you in your particular application. 


EASTMAN KODAK COMPANY 


X-ray Division Rochester 4, N. Y. 

















HEYROVSKY 
POLAROGRAPH 


























The application of the polarographic method of analysis expands steadily. 
Some of the analyses being made with the Heyrovsky Polarographs now in 
use include the analysis of brass; of steel and iron; of lead, magnesium, nickel, 
and zinc alloys; of metallic impurities in aluminum; of lead and zinc in paints; 
of major constituents in plating solutions; and the differentiation of waters. 

In the industrial health field, the Polarograph is being successfully used 
for such important analyses as the detection of incipient lead poisoning. The 
sensitivity, simplicity and speed of the polarographic method for determina- 
tion of lead in urine permits complete and periodic examination of plant 
personnel at low cost without the need of highly trained operators. 

Accuracy; rapidity; the possibility of detecting and identifying minute 
quantities and of making simultaneous determinations of several components; 
small sample requirement; preservation of sample; and permanent photo- 
graphic recording of every analysis are some of the reasons why the Hey- 
rovsky Polarograph is becoming so widely accepted. 

The procedures established thus far by no means define the field of 
polarography—the perfected instrumental system of the Heyrovsky Polaro- 
graph creates unlimited possibilities for analytical and research applications. 

A bibliography of more than 700 papers dealing with the polarographic 
method of analysis and a booklet discussing the Polarograph and polaro- 
graphic analysis are available without charge on request. 

$-29301 POLAROGRAPH—Heyrovsky American Model XI, Indicating-Recording. 
Complete with three vessels, 29305, 30 MM, 1 electrode, 29340; 21 CM 
Capillary tubing, 29350; 4 packages bromide paper, 29347; three feet Neoprene 


tubing 3/16 inch; three rubber stoppers for vessels; mercury reservoir and con- 
necting wires. For 115 volts, A.C, GO Cycle Circuits .ccccccccrscescoseeseeeeerveeceeeend 990.00 


E. H. SARGENT & CO., 155-165 E. Superior St., Chicago 11, Ill. 
Michigan Division: 1959 East Jefferson, Detroit 7, Michigan 


SCIENTIFIC LABORATORY SUP-PLILES 


operating limits. The ratio permissible jg 
1 


Vn 
when n is the number of samples. Thus, 
with four samples the control limit spread 
must mot exceed one-half the Operating © 
limit. 

The advantage of this system is that jf 
predicts when trouble may be expected. Ag ~ 
the machine turns out parts varying beyond 
the control limits, the record on the chart 
calls it to the attention of the inspection 
and supervisory staff. 

In operation, the system has reduced the 
amount of scrapped parts from 3% to 
.75%, and corrections from 7% to less than 
3%. 

—Aeroplane, Vol. 65, July 
2. 1943, pp. 12-13, 


Plastic Flow and Failure 


Condensed from 
an American Society for Metals Paper 


Although a knowledge of the p!.stic and 
rupture properties of metals is 1 ut- 
most importance in many applica 
properties have not received tl fullest 
fundamental considerations. 

On the stress-strain curve, | elastic 
state has the attributes of lineari: and re 
versibility; the plastic part of curve 
may be linear (its slope is ywhere 
much less than that of the ela state}, 
but its essential attribute is irre  rsibility. 
The elastic state of an idealize. sotropic 
material is completely specified Hooke's 
law. 

Although plastic behavior h 


successfully systematized into ; if laws 


: 
t heen 
DOL 


corresponding to Hooke’'s fo: elastic 
state, two fairly successful s is have 
been proposed: Mohr directs ntion to 
the planes of maximum she g stress, 
Von Mises to certain quadratic invariants 
of stress and strain. These ‘0 systems 
may be regarded as compleme: tary. 

Some metals require less stress for com 
tinuance of plastic flow than for its initia 
tion, so there is a sudden drop at the it 
cidence of plastic deformation. The mag 
nitude of maximum stress in the elastic 
state (upper yield point) is very sensitive 
to the shape of the specimen, the axiality 
of loading, and to the surface finish. 

A heterogeneous deformation then starts 
and fluctuates around a constant value ur 
til all the material in the gage length has 
been traversed by deformation bands. The 
mean stress of this heterogeneous deform 
tion is the lower yield point; it i much 
more sensitive to the rate of deformation 
and temperature than is the strain hardes 
ing curve. Plastic deformation of poly 
crystalline aggregates involves plastit de 
formation of the individual grains and # 
displacement of material on one side ® : 
grain boundary relative to material on the 
other side. : ; 

The yield stress depends on whicheret 
resistance is lower. According © 
the plastic deformation begins 
maximum shear stress exceeds @ © 

(Continued on page 212) is 
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G-E X-Ray Units Check Inside 
‘Strength at War Production Speed 


i There’s no argument—America’s fighting ma- is the G-E Mobile Jib Crane Unit. Mounted on a pneumatic- 
chines must be built to endure. Every possible tires chassis it can be moved easily to any large inspection 
weakness must be checked and eliminated. And job. This unit also provides an unusual degree of flexibility 
fast. The result must be tough, equipment built and permits fast, exact positioning for practically all types of 
in the shortest possible time, and with the radiographic inspection. 


smallest possible waste—a minimum of rejects. ' 
For weld shops not equipped with concrete or other smooth 


THRs 'Wemnet stay CONNER sm. floors, G-E X-Ray designed the Flange-Wheel Truck Unit, for 


af F X-ray examination can assure improved welds use with the G-E Model OX-200 or the OX-250. 
. . and castings—castings that will ee ee For the complete story about G-E Industrial X-Ray Units or if 
«tha the high standards demanded in war time pro- you wish the services of a G-E Industrial X-Ray Engineer, write 
| duction, welds that will withstand See shock or wire, today; to General Electric X-Ray Corporation, 2012 
me and — For with nh & is possible to ‘‘see Jackson Boulevard, Chicago 12, Illinois; Department NN21. 
aan inside’’—to examine the interior structure and 
ywhere not only find hidden faults, but study their G-E Flange-Wheel Truck Unit 
aa location and character so that they may be 
otrople avoided in the future. 
{ooke's 
Yes, x-ray has found many wartime jobs in 
’ re ndustry, and G-E X-Ray units—with trans- 
elastic ormers, tubes, controls, and mountings all 
shave designed expressly for industrial service—are 
— loing the great majority of those jobs. 
variants 
systems An ideal unit for use on castings and weld 
y. work where widely varying radiographic posi- 
ee tions require frequent changes in the vertical 
the in- height of the x-ray tube head is the G-E Motor- 
ge Operated Jib Crane Unit with either G-E 
sensitive Model OX-200 (200,000-volt) or G-E OX-250 
a (250,000-volt) x-ray apparatus. Its wide range 
= ‘start of vertical and horizontal travel and the degree 
alue um of angulation and rotation of the tube head 
te id makes positioning an easy accurate procedure. 
deform | j 
‘¢ much Also available with the OX-200 or the OX-250 f 
‘ormation = 
» harder | 
of poly. 
jastic de 


Se <> GENERAL & ELECTRIC 
i X-RAY CORPORATION 
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value; Von Mises states that it begins when 
the elastic shear energy exceeds a certain 
critical value. 

Experimental results for yielding under 
combined stresses show that copper and 
aluminum obey Von Mises's law almost pre. 
cisely. A divergence in the case of mild 
steel is believed due to the anisotropy of 
thin walled tubes. 


Stress-Strain Curves 


Results on the relation between stress and 
strain during plastic flow lie between the 
curves associated with the two theories but 
are much closer to the one predicted by 
Von Mises. 

The true stress-strain associated with 
uniaxial tension becomes linear after a 
small initial distortion, provided the natural 
rather than the conventional strain is used. 
The stronger the steel, the larger its in. 
crease in strength due to a given strain, 
There is a general increase in the rate of 
strain hardening with the carbon content, 
Strain hardening is, in fact, essentially 
isotropic. 

Compared with the Mohr and Von Misés 
eo theories, the strain hardening for simple 
Pees, nin an Be a. : shear agrees fairly well with that ten- 
| ro front-lin and un aoe sion for very small values of str: but 





soon becomes much less than that ten- 
sion. The difterence is believed t lu 


to the fact that reorientation an ga 


tion of microscopic cracks in simy hear 
e THE ROLE OF X-RAYS IN counteracts the strain hardening the 
matrix. 

Many phenomena previously in «plica- 
ble are shown to be explainable in a ualita- 


UMAN salvage, too, has reached a siye-qrennes Dyi8 sage: type of 1 petiee 
J 9 af 


WINNING THE WAR... and afler 


} : Y tion, namely, microscopic cracks. rup- 
new high. Many clearing stations ture of a tensile specimen will pro! ly oc- 


are now equipped with mobile X-ray cur when the average maximum tensile 
Units. The wounded are given X-ray examination immediately stress in the LAE Lg: a ae 
‘ _o ; —S . — value determined by the averag: ze of 

upon reaching the station—extent of injury determined, for- pin menee Dy We avers 
eign bodies located, insuring proper treatment with the | that as deformation proceeds in carlitic 
minimum of delay and without guesswork. steels, the brittle cementite plates k and 





these regions of weakness. It is gested 


rm . . > ‘aC y cwerce . | ¢ ead 
Chis speedy wound analysis and treatment has saved hun- the resulting transverse cracks sprea 


. . f through the matrix 
> : r yr / > ws Tes ¢é “1 c d oO . ¢ : 
dreds of young American lives and put them on the road toa Re a eke eit iat, | 


safe recovery. rial containing cracks of a given ;:ze when 
The war-time developments and extension in the use of the shearing stress reaches a value uch s 
X-rays will not be forgotten when the war is over. The im- the spreading of a crack will relicve suit 
i ae ‘ d ‘techni 5. the discovery of cient shear strain energy to decrease the 

provements in apparatus and techniques, the disc y < gabe Pepiirecte 7 
many new uses for this miracle of modern science, will result in C, Zener & J. H, Hollomon. A. S. M. Preprint 
z ° : . No. 9. Oct. 1943 eeting, 53 pp. 

the employment of its magic not only in treatment and diagno- ! ‘ 


sis of the sick and injured, but also for a vast variety of industrial ; ‘ n St ! 
applications as well. The further unlocking of Nature’s secrets | Carbide-Forming Elements in Stee 
in many fields awaits the application of this scientific tool. | Condensed from “Archiv Eisenhiittenwesen 


The effect of the carbide-forming elements 

| titanium, vanadium, chromium and molyb- 

THE X-RAY TUBE IS THE HEART denum on the elastic limit of steel samples 
OF THE X-RAY MACHINE... in various stages of heat treatment was #* 
The majority of leading makes of X-Ray ap- vestigated.. After cooling in the furnace 
paratus are equipped with Machlett Tubes. from 930°C. (1700°F.), the elastic Jimit 
disappears with the complete binding of 





carbon to special carbide. The transition 

‘4 from one type of flow limit formation ® 
MACHLE & a the other takes place gradyally in chrom 
c um and molybdenum steels, and jerkily 1 
Laboratories. titanium and vanadium steels. =, 
After cooling in air conditions in titan 
steels are similar to those after fumact 
| cooling, but the vanadium steel shows, 
LARGEST PRODUCERS OF" X*RAY TUBES after complete binding of the carbon, # 
X-RAY TUBE SPECIALISTS S/NCE 1898 | unstable flow curve in a certain alloyins 
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ANNOUNCEMENT TO THOSE MEN IN 


PRODUCTION +> RESEARCH 


TO WHOM THE 
STRESS-STRAIN DIAGRAM Jiaeampennies 


IS A WORKING ESSENTIAL Api 


The Olsen 
A thorough knowledge of material characteristics ‘ ( 
is playing an increasingly important part in production and High Magnifi- 
research testing. In.the never-ending search for better materials, A 
substitute materials, greater production speed, higher safe work- cation Recorder 
ing loads, etc., the Olsen Electronic High Magnification Recorder 
is an accepted part of testing procedure. 
This sensitive extensometer-recorder used in conjunction with 












































an Olsen Universal Testing Machine sets down on one chart the la Y 
complete cumulative history of any test—from beginning to end. 
The unique Sivertson System employed was developed in the Olsen { ) 
engineering department and features among other items: extreme 


simplicity of operation, high accuracy of the chart recording, versa- A i 
tility of use, and a background of over six years’ successful opera- 
ion in many of the leading plants in the country. 
if you can put the stress-strain diagram to work on your produc- 
n line or in your laboratory, then Bulletin 24 should prove of 
rc al interest. Send today for your copy. 


Proving every day 
that the value of test- 
ing depends on the 
quality of the testing 


equipment. 


Tik/US OLSEN TESTING MACHINE CO. 
510 NORTH TWELFTH STREET, PHILADELPHIA, PA. A STRESS. TRAIN DIA- 


Representatives: 


PACIFIC SCIENTIFIC COMPANY GRAM PUTS THESE FACTS 


Los Angeles, San Francisco, Seattle 


MINE & SMELTER supPLy co. AJ YOUR FINGER TIPS! 


DENVER, COLORADO 
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SAVES MATERIALS, REJECTIONS, TIME & MONEY 


N WAR plants all over the country, Profilometers are at work meas- 

uring the roughness of machined surfaces—on aircraft engine parts, 
shell dies, bearings, and thousands of other parts that go into the 
machines with which we wage war. 

Demands of war have made the Profilometer* a useful gaging 
device wherever machined parts are produced. Why? the 
Profilometer, by providing a means of measuring surface roughness, 
enables uniform control of i surface quality. 

In time of war, control of surface finish is of utmost importance. 
Time is short ... the highest production must be maintained. Mate- 
rials are scarce . . . waste must be kept at a minimum. The Pro- 
filometer is helping to meet these requirements. 

*% Profilometer inspection on intermediate finishing operations 
will greatly facilitate final finishing of the part to specified dimensions. 

% Profilometer readings will show whether parts meet surface- 
roughness specifications. 

w Profilometer inspection can prevent waste of valuable 
incurred by finishing parts beyond specifications. 

vv Profilometer inspec tion can prevent waste of materials through 
needless scrapping of rejections that can be reworked. 

Thus has the Profilometer proved its value in war-production 
inspection in the saving of materials, time, and money. There is a 
moral here, too, for postwar planners. 


Be *Ca use 


time 


What is the Profilometer? 
The Profilometer is an electronic instrument which indicates the average rough- 
ness of a surface in microinches (millionths of an inch). 

The Profilometer is a rugged self-contained, production instrument designed 
‘for use in the shop. 

Profilometer readings are given directly on the dial of a meter—no computa- 
tions by the operator are needed. 

With the Profilometer, any workman, with a minimum of training, can obtain 
accurate and consistent measurements. 

The Profilometer with the Tracer supplied as standard equipment will measure 
a large majority of all machined, ground, and finished surfaces. Numerous acces- 
sories are available for me asuring in small holes and slots, on gear-teeth, and other 
hard-to-reach surfaces. 

Inquiries regarding your surface-roughness measuring problems will receive 
prompt atte ntion, 


We will be pleased to send you a copy of our re¢ent 
booklet Practical Measurement of Surface Roughness, 
@ non-technical discussion of surface-roughness measure- 
ment with a description of the complete Profilometer 
equipment. 


*Profilometer is a registered trademark indicating Physicists 
Research Company's brand of surface-roughness gaging equipment. 
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range. 
vanadium carbide, just as iron carbide, cap 
produce a pronounced flow limit. 


It can be concluded from 


this that 


The results of tempering experiments 


show that, for the elastic limit, not so much 
the chemical nature of the carbides but their 
distribution is the determining factor. 
pronounced flow limit in the vanadium 
steels appears only at a certain Critical de. 
gree of distribution of the carbide particles, 
while in the hypo- and hypercritical degree 
a smooth flow line exists. 


The 


—K. Dies, Arch. Eisenhiitteng,, 
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In the magnetic inspection of 
steel parts, it has been a commo 


Coating Aids Magnetic Inspection 


Condensed from “Industrial Finishing” 


16, Mar, 1943, pp. 333-349. 






iron and 
n practice 


to electroplate the parts with a flash of 


cadmium in order to provide a white back 
ground with good color contrast, which 
the collection of the magnetic particles on 
flaws in the base metal can be readily ob 
served, 

As a result of the present severe short 
age of cadmium, it became necess to find 

ph eR n atertal tor this | Sey- 
eral dyes that were tried were un actory, 
Color contrast was poor becaus: of the 
translucence of the dyes, and te dyes 
tended to dissolve in the oil in \. hich the 
magnetic test particles were suspe ded. On 
test inspections, only half as m ny flaws 
were noted as when a cadmium b -kground 
was used. 

A white organic metal primer as found 
to be satisfactory in all respect It was 
noticed that certain details sh be fol- 
lowed in order to obtain the results 
The parts should be sandblast« an, fol- 
lowing which they are spray vith the 
primer. A light application of primer, 
so thinned that the appearance «the fresh 
film is wetly translucent wit strong 
evidence of* pigmentation, gave best re- 
sults. 

After the inspection is completed, the 
primer may be removed by sandblasting if 
the part is to be electroplated, or it may be 
left on if the part is to have a paint finish. 
The organic finish for this purpose is com 
sidered superior to cadmium in all respects 

—G. C. Close, Industrial Finishing 


Vol. 19, Sept. 1943, pp. 3742 
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oe With U. S. industry making parts by the exceeds 5%. For many purposes it is even 
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| respect That is why so many war plants now em- film, chemical and processing costs. 
; — ploy high-speed, accurate fluoroscopy for Yet, if you wish a permanent record, or if 
truly continuous inspection performance. large, heavy parts do not lend themselves to 
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chromium (3% Ni-1% Cr). 
content was held constant at about 0.5% 
to avoid changes in the composition of the 
austenite by precipitation of ferrite or the 
presence of undissolved carbides. 
determinations were made by the Greninger- 
Troiano quench-temper metallographic pro- 
cedure. 





with MeRAY 


--- the modern way to ““know” 


what you’re getting 


A New England 
war plant, purchas- 
ing steel castings 
from an outside 
source, was ex- 
periencing a reject 
rate of 75% after 
machining. Each 





reject meant a loss of 3 machine and 
man-hours. Solution: X-ray inspection to 
“spot” defective castings before machin- 
ing. Result: 100% real production from 
same men and machines, . . tremendous 
savings in materials. Another example of 
how Westinghouse X-ray takes the 
“guesswork” out of industrial inspec- 
tion... speeds production and cuts costs. 
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(1-5%), molybdenum (1-5%), tungsten 


(1-5%) amd one heat with nickel and 
The carbon 


The Ms 


The austenitizing temperatures were based 
un the solubilities of the carbides and were 
high enough to ensure complete solution of 
the carbides. It was found that as long as 
the temperature is sufficiently high for com- 
plete solution of the carbides, the austenit- 
izing temperature has a negligible effect on 
the Ms point. 

The data showed that for the steels 
studied all elements tend to lower the tem- 
perature of the martensite reaction. Car- 
bon is by far the most effective, the order 
of the elements from most to least effective 
being manganese, chromium, nickel, sili- 
con, molybdenum and tungsten (the, latter 
three are about equal). The decrease in 
the Ms temperature appears to be directly 
proportional to the amount of the element 
in the steel. 

The following formula was set up 
predict the Ms temperature: Ms in °F = 
930—570 C—60 Mn—S50 Cr—30 Ni—20 
Si—20 Mo—20 W. It is satisfactory for 
low alloy steels, provided the austenitizing 
temperature used is one at which all car- 
bides are completely dissolved in the 
austenite. 


to 


The position of the Mf points (comple. 
tion of the martensite reaction) is rather 
uncertain, but they are generally about 325 
—475°F. below the Ms points, with the 
spread between Ms and Mf points being 
greater for the elements that are most 
effective in depressing the Mf point, namely, 
manganese, chromium and nickel. 

Since carbon has such a marked effect on 
the Ms point, it is clear that the martensite 
reaction can be used to measure the carbon 
content in steel and, therefore, the decay. 
burization. All that is mecessary is that 
the steel be heated to a temperature at 
which all carbides are in solution and that 
the austenite thus formed be cooled suff- 
ciently rapidly to the martensite tempera- 
ture to avoid any high temperature trans. 
formation. By use of the procedure out. 
lined above, the carbon content can he 
measured to about 0.02%. 

A modification can also be applied to 
high alloy steels in which the carbides are 
not completely dissolved at any austenitiz. 
ing temperature, provided a constant 
austenitizing temperature is used. Data on 
two high-speed steels (18-4-1 and 5-4-4-1) 

with varying carbon content showed a linear 
relationship between the Ms temperatures 
and the carbon contents. 

Examples are given of the us 
modified method in measuring 
of decarburization in high-speed st 
ever, it is necessary that all he 
transformation temperatures be 
controlled to get reliable results. 


—P. Payson & C, H. Savage, A. S. 
No. 11, Oct. 1943 mee 
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HARDNESS TESTER 


Shipment in One Week! 


This vastly improved new model is made in four sizes and is 
faster and more convenient than any older model of the 
*“*ROCKWELL” Hardness Tester. 


"ROCKWELL" 31: conus. WILS 


N. Y. 54, N. Y. 
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FOR METALLURGICAL ENGINEERS 


Structure of Metals 


STRUCTURE OF MeETALs. By Charles S. 
Barrett. Published by McGraw-Hill 
Book Co., Inc., New York, 1943. Fabri- 
hoid, 64%, x 9% in., 567 pages. Price 
$6.00. 


This book is the most recent and a 
most worthy addition to the excellent 
series on metallurgy and metallurgical en- 
gineering being published under the ed- 
itorship of R. F. Mehl. 

Only a few years ago a book on the 
structure of metals would have dealt ex- 
clusively with microstructure; the present 
work contains only a dozen photomicro- 
graphs. and is chiefly concerned with the 
finer, more basic structure revealed prin- 
cipally by X-ray diffraction. The book is 
fundamentally different in approach from 
the current standard works on “‘physical’’ 
metallurgy, but it will probably start a 
new custom and serve as a model for the 
books that are to be written in the next 
two decades. It is the first work of a 
metallurgist, intended primarily for a 
metallurgical engineering audience, that 
has taken proper cognizance of the great 
strides made by physicists and mathema- 
ticians in explaining the theory of the 
solid state, and to make use of this 
knowledge throughout the text instead of 
appending an undigested chapter or a long 
footnote. 


Old line metallurgical engineers will 
claim that the text reads more like a book 
on physics than on metallurgy, yet it is 
now clear that further advances in the 
utilization of metals will be made prin- 
cipally through the application of this 
type of knowledge. Those to whom space 
lattices, pole figures—and now energy 
levels and zone theory——are mysteries 
should be most grateful to the author for 


218 


providing in compact but comprehensive 
form an understandable account of the 
recent advances in these fields. The com- 
parative newness of the subject and the 
decision to present it in a relatively lim- 
ited space prohibit extremely easy read- 
ing, but the author’s style is clear and 
comprehensible. The copious footnote 
references provide a most useful bibliog- 
raphy. 

The first 10 chapters deal with crystal- 
lography and X-ray techniques. These 
are followed by chapters on the results 
of structure determination for metals and 
their alloys, and the influence of compo- 
sition and other factors on structure. A 
great deal of attention is paid to deforma- 
tion, slip bands, and preferred orientation 
resulting from cold work, annealing or 
other causes. A particularly good chap- 
ter is that on age hardening. To the ap- 
pendix are relegated some useful tables 
relating to X-ray wave lengths, crystal 
geometry, and some more abstruse mate- 
rial on intensity and Fourier analysis. 

Dr. Barrett's book is to be highly rec- 
ommended as a text for advanced college 
courses in metallurgy, and will serve ad- 
mirably to bring up-to-date those practic- 
ing metallurgical engineering whose aca- 
demic studies ceased some years ago. 

—Cyrit S. SMITH 
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Radiographic Inspection 


RADIOGRAPHIC INSPECTION OF METALS. 
By Otto Zmeskal. Published by Harper 
& Brothers, New York, 1943. Cloth, 5 
x 734 in., 150 pages. Price $2.75. 


This small text is certainly of value to 
the student, but the result is just about 
what one would expect from an effort to 
cram the entire science of an art in 132 
small pages. The material assumes a 


staccato tone as the reader is jolted by a 
series of facts delivered ack-ack style. The 
author says in his preface that he will 
make no attempt to discuss physical the. 
ory or X-ray apparatus, from which state. 
ment he plunges directly into a discussion 
of physical theory and X-ray apparatus, 

In six pages, the reader is hustled from 
the discovery of X-rays, through the sub. 
ject of spectral emission, and out by the 
way of gamma-ray production. This is 
rather a discouraging start, because the 
multitude of facts displayed, without any 
explanation attached, would tend to a be. 
ginner to be merely a meaningless as. 
sembly of unrelated data. Furthermore, 
some of the information is inaccurate, or 
at best debatable. 

On the brighter side, however, Dr, 
Zmeskal exhibits in many ways his un- 
doubted ability, both as metallurgist and 
teacher. His chapter on radiographic 
practice should be kept at hand by every 
student and consulted liberally as various 
jobs come along. Likewise, the section 
dealing with radiograph interpretation 
could well be used as a standard by any 
X-ray laboratory. 

Dr. Zmeskal’s book quite definitely 
should be read by every student, inspector, 
and engineer intending or preparing to 
deal in any way with the radiog -aphic 
inspection of metals. 

—ROBERT C. ODS 


Physical Metallurgy 


PRINCIPLES OF PHYSICAL METALL “Gy. By 
Frederick L. Coonan. Published )\ Harper 
& Brothers, New York, 1943. C: th, 6% 
x 914 in., 238 pages. Price $3.25 


This is by a professor in the p« t-gradu 
ate school, U. S. Naval Academy. It is an 
introductory text, written on usu’! lines, 

As such, it is adequate and cle. -ly writ 
ten. One might have expected, : a book 
published in 1943, a little more «xtensive 
discussion of hardenability, leading up to 
some mention of the N.E. steels. Since 4 
little space is given to corrosion and to high 
temperature behavior, in order ‘o let the 
student know that those problems exist, 4 
few words might equally well have been 
devoted to fatigue and notches. The gem 
eral treatment is from the purely metallurge 
cal, rather than the engineering, point of 
view. 

However, any course in elementary metal 
lurgy will have lectures as well as a text 
book, in which case this text book would 
serve, with the lectures emphasizing the 
engineering implications of the metallurgr 
cal principles. For home study without a 
instructor, a text written on an engineering 


basis would be more easily assimilated. 
—H. W. Gitte 


Aircraft Engine Finishes 


AmcRAFT ENGINE AND METAL FiNisHis 
By Myron A. Coler. Published by Pimms 
Publishing Corp., New York, 1942. Cloth 
51 x 8Yy in., 128 pages. Price $1.50. 


Designed to help the reader who has prob- 
lems to be solved but does not possess? | 
technical knowledge of finishing, this book 
“provides a brief description of 


fare 
(Continued on page 220) “a 
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job in 1944? 


Lindberg Laboratory furnaces, hot plates and 
contr>!, modern in design, are engineered and built to 


meet ‘he exacting everyday requirements of your 
laboratory. 

Lincberg Combustion Tube Furnace—Temperatures 
to 25 F. For fast modern volumetric as well as 
gravimetric types of determinations. Equipped with 
built-in transformer, all necessary control, Globar 


elements and tube adaptors. 

Lindberg Box Furnaces—Temperatures to 2000° F. 
Expressly built for the many usual laboratory jobs, 
such as: ash determinations, fusions, etc. Equipped 
with heavy, low voltage, rod type elements. Built in 
two sizes with chambers 414” x 10” x 4” and 7%” x 14” 
x 544”. 

Lindberg Hot Plates~Temperatures to 900° F. These 
hot plates, available in three sizes, 10” x 12”, 12” x 20” 
and 12” x 30”, have special cast metal tops. Coiled 
nickel-chromium elements are placed to give uniform 
fast heating. 

The Indicating Pyrometer and Input Control 
mounted in the same case provide the laboratory with 
“stepless” temperatures and embody the famous 
Lindberg “percent of current input” control. 





For complete details and information get in touch 


with your laboratory equipment dealer today. 











LINDBERG ENGINEERING COMPANY 
2450 WEST HUBBARD STREET - CHICAGO 12, ILLINOIS 


Jan 
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Box Type Furnaces 





Lindberg Input Control 
and Pyrometer 


LINDBERG 


Well-known Throughout the 
World as the Leaders in Developing 
and Manufacturing Industrial Heat 


Treating Equipment. 








(Book neviews Cont. from page 218) 


American practices employed in finishing the 
exterior surfaces of aircraft engines and simi- 
lar parts.” Although other metals are dis- 
cussed also, aluminum and the high-mag- 
nesium alloys are given special attention. 


After a preliminary discussion of the pur- 
pose and nature of organic finishes, the prep- 
aration of the metal is described. The 
readying of the finishing material for appli- 
cation is coveted in a separate chapter. Use 
of spraying, brushing, dipping, and baking 
techniques is explained in the chapter on 
applying of the finish. 


The book is well illustrated. Its scope 
is severely limited by its size; and by its 
self-imposed restriction to organic finishes. 
Such subjects as anodizing and chromatiz- 
ing are touched upon in a page or two, 
while surface finishes for other metals are 
ignored completely. While the content is 
not as inclusive as the title, it should do 
just what it professes to do—supply the 
practical man with a brief outline of prac- 
tices in organic finishes in its field. 


K. ROSE 


Salvage Manual 


SALVAGE MANUAL FoR INpDustrY. Pab- 
lished by Technical Service Section, Indus- 
tial Salvage Branch, Salvage Division, 
War Production Board, Washington, D. 
C., 1943. Cardboard, 534 x 91% in., 243 
pages. Price _ (through Government 
Printing Office, Washington) 50c. 


Something of how to prevent the pro- 
duction of scrap, and much on practical, 
proven means for segregation, direct use, 
or sale of scrap, are included. The or- 
ganization necessary, as well as the tech- 
niques involved, are clearly discussed. 

Non-metallic materials, oils, paints, 
plastics, wood, etc. are given some space, 
but the main emphasis is on metals. 
Spark testing and other sorting methods, . 
crushing and briquetting of turnings, tool 
salvage, etc. are discussed. Case histories 
record important savings and important 
unearthing of dormant scrap, in large and 
small plants. 

Scrap classifications are conveniently 
summarized. The whole manual is 
simply and clearly written, by a board of 
seven editors with a good understanding 
of the subject. 


Such a manual was badly needed. The 
job is well done, and the manual will 
not only aid the war effort but will prove 
of continuing value in normal times. No 
metal working plant can afford to be 
without it. 

—H. W. GILvetr. 


Directory of Metals 


STANDARD METAL Direcrory — 9TH Ebp1- 
TION. Published by Atlas Publishing Co., 
New York, 1943. Cloth, 6% x 9% in, 
705 pages. Price $10.00. 


The last edition of this valuable direc- 
tory appeared in 1940. This one, the 
ninth edition, has been completely re- 
vised because of changes in the steel and 
metal industries due to the war. All in- 
formation and data have been brought up 
to date. 

As in previous editions, there are four 
principal sections which contain the names 
of over 7000 companies, arranged geo- 
graphically and alphabetically. Pertinent 
facts regarding each company are given. 
The four sections referred to are: Iron and 


Steel Plants; Ferrous and Non-Ferrous 
Foundries; Metal Rolling Méills; and 
Smelters and Refiners of Non-Ferrous 
Metals. 


Supplementing these four sections there 
are special lists of manufacturers and dis- 
tributors of various products; smelters and 
refiners; die casting plants; scrap metal 
dealers; and so on. 

To round out the coverage of the di- 
rectory, three new lists have been added: 
(1) Fabricators of structural steel and so 
forth; (2) lists of airplane manufactur- 
ers; and (3) merchants who specialize in 
used structural steel products. 

As a. reference for the steel and metal 
industries, this directory should find wide 

se. 


E. F CONE 

Other New Books 
BIBLIOGRAPHY OF BERYLLIUM COPPER, Pub- 
lished by Instrument Specialties Co., Inc., 


Little Falls, N._J., 1943. Paper, 84 * 9% 
in., 12 pages. Free to those interested. This 
little pamphlet gives a running account of the 
principal articles and discussions on beryllium- 
copper from the year 1926 to July 1943. Pub- 
lished information on this alloy is rather 
meager as well as widely scattered. This 
compilation is valuable in that it brings _to- 
gether in convenient and compact form” im- 
portant data for engineers interested in this 
material. 


ae 


Diz Castinc ror Enctneers, Published 6 the 
New Jersey Zine Co., New York, 1942. loth, 
64% * 9% in., 148 pages. Price $1.00. 
desiring a general discussion of the die cagtj 
industry will be interested in reading this brief 
treatise. In its preparation every effort has 
been made to present an impartial analysis of alj 
the many alloys in use. The discussion should 
be of assistance to both students and engineers 
Some of the chapters cover such subjects gs 
“Alloys for Die Casting,” “Elements of Die 
Construction,” ‘Die Casting Applications,” 
“Finishes for Die Castings,” “Design of Die 
Castings’”’ and so on. 


Stupies 1n Arc Wetpinc. Published b> the 
James F. Lincoln Arc Welding Foundation 
Cleveland, 1943. Cloth, 6 x 9 in., 1295 pages 
Price $1.50. In the 1940-42 Industrial Prog. 
ress Award Program of The James F. Lincoly 
Are Welding Foundation, many papers on are 
welding were submitted. This book reproduces 
98 of these papers. This assemblage is pointed 
to as the most comprehensive and complete eg}. 
lection of design studies on arc welding published 
since the Foundation’s first volume in 1939. 
The contents are arranged in 9 sections with 
98 chapters. Each section covers a particular 
field and each chapter a specific design subject, 
It is fully illustrated with 1007 illustrations, 


Steet Propucts Manuva. Section Hor- 
Rotiep Carson-Steet Bars. Published hy Amer. 
ican Iron and Steel Institute, New York, 1943. 
Paper, 6 x 9 in., 72 pages. Price 25c. In this 
section of the manual the following are some of 


the main topics discussed: Standard Carbon 
Steels, NE Carbon Steels, Nonstandard Steels, 
Method and Sampling, Manufacturi: Toler- 
ances, Glossary of Manufacturing T+ and 
so on. It contains considerable data ed to 
those interested in bars, Originally ed in 
1940, the latest of these revisions is | 1943, 
RADIOGRAPHY OF MATERIALS. Px hed 


Eastman Kodak Co., X-ray Div., Ro ter, 


Y., 1943. Cardboard, 6 x 8% in., pages, 
Free upon request. To provide a « ise ele- 
mentary description of the basic ph) ical and 
chemical principles of radiography applied 
to the non-destructive examination of materials 
is the purpose of this book. The si:nificance 


of conditions disclosed is not discuss«d. The 
book might have borne the title “P! otography 
and Radiography,” since emphasis is «n the e& 
posure and processing of films. ominent 
in the contents are: Industrial Radi yhy, X- 
Ray and Gamma Rays, The Radiogra Intensi- 
fying Screens, X-Ray Films and “ir Use, 
Processing, etc. A bibliography of »ooks and 
articles is included. 

Patent Law. By Chester H, Biesterfeld, Pub 
lished by John Wiley & Sons, Inc., New York, 


1943. Fabrikoid, 5% x 8% im., 225 pages. Price 
$2.75. This book is described as the outgrowth 
of a series of lectures on the substantive patent 
law. This compilation of these lectures is aimed 
to be helpful not only to students but also 
others who are more or less regularly confronted 


with questions of patent law and practice, An 
endeavor is made to explain this basic principle 
or rule underlying the subject under discus 


sion and to illustrate by the citation of leading 
cases and by quotation therefrom of pertinent 
sections. There are 21 chapters, a bibliography 


and a table of cases. 
ae 








As the oldest 


to perform successfully. 


organization in the field, Ray Proof engineers have 
been trained to design X-Ray protective equipment of the most com- 


department have earned us that which we value 


X-RAY PROTECTION is not a Guessing Game 


Why Suppose When it Costs no More—and Often Less—to be Absolutely Sate? 


plicated nature. With the increasing importance of X-Ray as a tool ment capable of 
of industry, we take extreme pride in having made many vitally meet your specific needs! 
important contributions to its successful use . our designs of 

special equipment to speed production in and out of the X-Ray Wherever you are located, 


most—a reputation 


Ray Proof Experience, Research and Engineering Ability Are All Available to You! 
More than 46% of industrial firms have repeated our services 2 to 24 times . . . an unequalled record of accomplishment. 


RAY PROOF CORPORATION, 330 EAST 26th STREET, NEW YORK 18, ’ - 


if you use X-Ray or Radium, you recognize the necessity of adequate 
protection for personnel | 
producing unquestionable 


discuss your requirements. R 
from our nearest representative or our New York headquarters. 


_ a material or specially designed equip- 
results is available 


. ~ to 
there is a capable engineer ready 
Request this service, without obligation, 
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X-Ray Protection — Light Proofing 
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Equipment ¢ Finishes @ Materials « Methods ¢ Processes @ Products 


Alloys ¢ Applications ¢ Designs © People © Plants © Societies 


Wrought Iron for Carrying Current — 


ht iron pipe serves as buses at 
ieville power project, thus saving 
d aluminum. This is said to be 


recorded instance in which this 
old metal has been used for 


such current-carrying mains, states A. M. 


Byers Co., 


Pittsburgh, maker of wrought 


iron products. 


At 115 


and 230 kv. the iron pipe carries 


current satisfactorily, the largest size needed 





“pin a 4-in. pipe. Capacity is increased, 

necessary, by slotting the pipe along its 
length to break the ferrous loop, and by 
Coating the pipe with dull black paint to 


‘nctease heat emissivity. 


UARY, 


1944 





Among other advantages are: It has a 
high modulus of elasticity, permitting long 
spans and good corrosion-resistance; it is 
welded easily; it expands less than copper 
or aluminum, necessitating fewer expansion 
joints; it costs less; and welded buses re- 
duce corona formation. 

At Bonneville the protective asphalt 
varnish was removed; it was cleaned with 
an abrasive and painted with one coat of 
synthetic red lead and two coats of alumi- 
num paint. 


Press for Powdered Metals 


An improved model of press for high- 
speed production of powdered metal parts, 
Steatite and other “dry-mix’’ ceramics is an- 
nounced by the F. J. Stokes Machine Co., 
Tabor Road, Olvey P. O., Philadelphia. 
Known as “R" model, it is also recom- 
mended for debulking chemicals, compress- 
ing food specialties, etc. 

Pieces up to 3 in. diam., with a die- 
fill of 254 in., are compressed at rates of 
15 to 45 per min. Pressures up to 20 tons 
are applied from both top and bottom, with 
pressure adjustments makable while the 
press is operating. 

Features of this new R-4 Press include 
extra-heavy construction; separate ejection 
and compression levers; screw adjustment 
for compression; independent ejection cam; 





twin disc clutch and combined brake that 
instantly starts and stops the machine, even 
under full compression load; variable-speed 
drive to obtain maximum production with 
materials and parts of varying characteristics 
and size; adjustable gibs to maintain close 
accuracy in punch and die alignment; 
others. 


Control for Flow Rate of Fluids 


For automatically controlling the flow 
rate of fluids being measured with rota- 
meters, Fischer & Porter Co., Hatboro, Pa., 
has now developed the ‘“‘Rotamatic’ con- 
troller. It is. connected to the rotameter 
through a self-operated induction bridge 
system, and operates a pneumatic system 
that positions the air motor of a diaphragm 
valve. 

The Rotamatic is equipped with auto- 
matic reset and full throttling range for ad- 
justment to the most complicated flow con- 
trol problem. Remote reading indicators 
are supplied as desired. Now one can 
combine “automatic flow control’ with 
wide flow range, visibility or metering ele- 
ments, low pressure loss and linear cali- 
bration scal-. 

The rotameter consists essentially of a 
tapered pyrex glass tube within which a 
metering float moves up and down, and 
with it highly accurate flow rate readings 
may be obtained, even with viscous or high- 
ly corrosive fluids. 
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Portable Radial Cutting Machine 


A portable radial cutting machine, ¢ 


> ried by two men, has been introduced hy 
e DeWalt Products Corp., 1000 Fountain 
Ave., Lancaster, Pa. Though primarily 
the woodworking shop, it will cut li 


rT BI k idi p metals, ferrous and non-ferrous, wh 
A ac Oxi IZ Ing rocesses equipped with metal saw or abrasive wheel, 
It will cross-cut material 14 in. wide by 
1 in., 12 by 3 in. with 12 in. saw and gig 
for Steel are the Same from 0 to 26 in. wide. It will miter, rip. 
bevel cut off, double miter and bevel rip, 
: The unit features three simple DeWalp 
i radial adjustments. The sturdy cantilever” 
> arm moves vertically, swings horizontally) 
The yoke rolls along the arm, rotates hori 


zontally. The motor in it tilts at any angle 
Regardless of the operation being made 


All Steel Oxid izing Processes the machine is perfectly balanced, since the 


weight of the motor is always in line with 
the center line of yoke, arm and column, 7 


are Not the Same 








The Oxidizing Salts are Different 
| We Want Back Copies of 
The Procedure Is Different | METALS. AND ALLOYS! 


METALS AND ALLOYS is very de- 

. sirous to receive back copies of this 
The Results are Different magazine for seven consecutive 
months, and is appealing to readers 
to furnish them. A price of 50 
cents each, plus postage, wil! be 
. paid for each of the following iss.es: 

If you are not getting the results that you should Daaakt,” Saselien, ‘Gaon, Na 
° eee se . vember and December, 1929; also 
with the black oxidizing process that you are using, January and February, 1930. Picasé 
| mail to H. A. Knight, News E«:tor, 


it will pay you to call on Du-Lite. Our engineers | | MgrAts AND ALLoys, 330 W. ‘2nd 
St., New York 18, N. Y. En-lose 


are specialists in solving the problems of black a slip of paper inside the front cover, 
| containing your mame and adcress, 


finishing steel. so that we can pay you. Thanks! 

















Or if you are planning to use a black oxide finish 
for the first time, Du-Lite will study your individual Two-In-One Dip Tanks 


problem, and make recommendations. Two hot liquid dip tanks in one pda 
able unit enable the operator to clean @ 


rinse metal parts and products withou 
carrying them to a second tank for hot@ 
Why not take advantage of the service of special- cold rinsing. Made by the Aeroil Burt 
Co., Inc., West New York, N. J., itB 
in on 110 or 220 volts a.c. or d.c. form 
stant heating and is called the Twin ¥ 
tt ti master. - 
ys a It has two insulated compartments S€P 
rated by an insulated partition, and 
two removable immersion tube heatimgy 
units. Separate automatic heat control} ; 
provided for each compartment ou 


DU-LITE CHEMICAL ORP thermostats, which regulate any quited, 
a temperature from 110 to 550° F. = 


Two built-in thermometers registers 

Specialists in Black Oxide Finishes for Steel Parts from 100 to.600° F., and four GIP 
baskets are included. There are SCUMAgRS 

ters, draw-off cocks, insulated covet 


MIDDLETOWN, CONNECTICUT connections for fresh water and draina 


and two work grilles for resting DUIKY PRS 
(Continued on page 234) © 


istsP Wire or write Du-Lite today for prompt 


- 
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THE MOST EFFICIENT AND ECONOMICAL SYSTEM FOR INDUCTION HEATING 


© port: | 
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INDY | 
DUCTION HEATING CORPORATION . 389° LAFAYETTE STREET, NEW YORK 3, N.Y 
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OF POWDERED 
METAL PARTS 


NOW ACCURATELY PRODUCED 


ON THE NEW KUX 
POWDERED METAL PRESSES 


Completely new patented design 
features now permit the manufac- 
ture of odd shapes of parts with 
complicated, cored holes, protruding 
lugs and various sectional thick- 
nesses to micrometer accuracy. The 
formed pieces are made at speeds 
of up te 25 pieces a minute with 
uniform structural density through- 
out. Completely avtomatic in oper- 
ation and applying up to 50 tons 
total pressure, Model No. 74 will 
produce parts up to 5” maximum 
diameter and hes a powder cell, 
or die fill of 542”. 








Model 74 


WRITE TO DEPT. MA FOR CATALOG or DEMONSTRATION 


KUX MACHINE COMPANY 


3924-44 W. HARRISON ST. 


CHICAGO, ILLINOIS 











Reel Feed for Profilers 


Addition of an automatic reel-type feed 
mechanism for handling tubes and rods in 
and out of their patented self-centering type 
chucks on Pines profilers is announced 
Pines Engineering Co., Aurora, Ill. 

The profilers burr, bore, center, face, 
thread, turn, drill, chamfer and ream one 
or both ends of tubes or rods simultane 
ously. Several operations may be per. 


formed at the same time, and either identical 
or varied operations may be done on op 
posite ends. 

Illustration shows a Pines ofiler 
equipped with two chucks for holdin: 3 in, 
in diam., 24 in. long tubes, whict end- 
faced and chamfered simultaneous The 
left machine head and chuck are a. ustable 
on the machine bed to accommod::: tubes 
or rods up to 6 ft. long. The ch -ks are 
equipped with liners for processi: : tubes 
or rods from 4 in. to 3 in. in d .m. 

The reel feed has increased p: Juction 
from 600 to 1200 tubes per hr. can be 
used with a chute and loaded by the op. 
erator at the cut-off machine, the profiler 
requiring only occasional attentic by an 
unskilled worker. 


@ “Markal N”’ paint stick marke for use 
on all cold surfaces is announced +» Marka 
Co., 6 E. Lake St., Chicago. It is «eal paint 
and produces permanent fade-proo', weather 
proof markings on metal, lumber ind many 
other materials. It is particularly suitable 
for layout purposes on steel plates, whether 
bare or coated with zinc chromate or other 
protective coatings used in pickling. The 
sticks are in 6 colors and dry in 10 min. 


Wire Wind-up Machine 


A new wind-up machine for wire, cable, 
cord, etc. has been developed by the Indat 
trial Oven Engineering Co., 11621 Detroit 
Ave., Cleveland. Built originally for th 
firm's cable lacquering equipment, it is 20¥ 
available in two standard sizes. 

It contains variable speed and hydraulie 
synchronizing equipment, providing OF 
stant speed and constant tension within ¢ 
variable production range. Wire 
can be varied from a few ounces © 
dreds of pounds. 

It comprises a dismountable reel stand 
multi-wrap large-diameter capstens, ot 
stant but variable tension mechanism, 
adjustable level winder. a 
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FACILITATING DELIVERIES 
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* 
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I} you will consider the range of toler- 
ances to be found in the three finishes of steel 
for ue § tubing it will help you in placing your order. 


site # FOR VVIDE TOLERANCES 
whether 


§ Where individual lengths are chucked into turret 
‘min. lathes and wide tolerances are acceptable, specify Hot 
Finished Tubing which receives no further sizing 
Operation after it leaves the hot sizing mill. 


ire, cable, 

he Indus 

1 De FOR CLOSER TOLERANCES 

y . 

it is 00" me Work such as that done on Automatic screw ma- 
hyd chines specify Cold Finished Tubing, It is sized by 
~ ‘ i Working the tubing after it leaves the hot sizing 
re = mill which results in the close tolerances required 
es 


for successful collet operation. 
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FOR BEST O.D. TOLERANCES 


Where best outside diameter tolerances are required 
specify Rough Turned Tubing. Its close O.D. tolerances 
are secured by machining the outside surface of Hot 
Finished Tubing. The inside diameter of this tubing 
receives no finish beyond that provided in the hot siz- 
ing mill. The use of Rough Finished Tubing will pro- 


vide a minimum of down time on automatic machines, 


Timken Seamless Tubing is supplied with 
the tolerances required for your needs in a 
wide range of sizes and grades of carbon, 
alloy and stainless steels. Timken Engineers 
will gladly help you select the proper tub- 
ing. Steel and Tube Division, The Timken 
Roller Bearing Company, Canton, Ohio. 










TIMKEN 


SEAMLESS STEEL TUBES 








CUTTING FLUIDS DESERVE YOUR SERIOUS ATTENTION 


he 236 


Well informed authorities have made the statement that more intelligent application of 
cutting fluids and better tool grinding would make possible a 30% increase in metal- 
working production. In these days of man-power shortage, what a challenge that 
statement presents! 

Be honest . . . in your plant are cutting fluid problems given the attention they de- 
serve? Are your performance records accurate? Are you aware of what better cutting 
fluids can do for the job? Or is your attention centered on other fields until real trouble 
develops which might be traceable to improper use of cutting fluids? Hundreds of metal- 
working plants are getting the most out of their cutting fluids by working closely with 
the Stuart service engineer. They know that there is no 
universal cutting fluid, no magic compound—but when 
a Stuart product is put onthe jobthey are sure they have 
every cutting fluid advantage that broad engineering 
experience and “‘know how” can give them. 


To be sure you have all the advantages, work with 
the Stuart service engineer, representing a company 
which has specialized in metal-working lubrication 
since 1865. 


We invite you to write for our new free booklet, 
“The 577th Oil,” which contains twenty-two case his- 
tories, typical examples of how Stuart engineering is 
solving production problems. (like your own), as well as 
other valuable metal-working data. State your name, 
company and title. 



















D. A. STUART OIL CO. 


LIMITED 
2745 SOUTH TROY STREET 
CHICAGO 23, ILLINOIS 


ESTABLISHED 1865 








Warehouses in Principal Metal-Working Centers 





Improved Underwater Cutting Torch 


An improved underwater cutting torch, 
Model 3900, is announced by Victor Equip. 
ment Co., 844-54 Folsom St., San Frag. 
cisco. The air mantle limits the annoying 
slagging of the tip. 

Adjustments can be made under wate 
without losing parts. Gas control valve 
can be more easily manipulated with heavy 
gloves and in murky water than before 


The torch will start the cut and proceed 
faster than previously, and is more easily 
maintained in service. 


@ A line of solid round Kennametal tools 
already ground and ready for use in pre. 
cision boring machines is announced 
Kennametal, Inc., 158 Lloyd Ave., Latrobe 
Pa. Heretofore solid round blanks only 
were supplied. The new tools are desig. 
nated 27SR, having a side cutting edge angle 
of 30 deg., end cutting edge angle of 3 
deg. for use in a 30 deg. boring bar; and the 
29SR, with angles of 45 and 53 deg, fora 
45 deg. bar. 


Hydraulic Straightening P: ess 


A hydraulic straightening press, with w 
pacity of 10 tons but so sensi:'ve thats 
shaft may be bent as little as 0.001 in, is 
announced by Anderson Bros. Mfg. Co, 
1907 Kishwaukee St., Rockford, Ill. Th 


pressure gage, which indicates the mm 
loading, is mounted near the work at eye 
level. 

Beneath the ram, at the point of maxi 
mum deflection of the work, is a» adjustable 
dial indicator that shows the amount of 
shaft run-out in the pre-loaded, {ully loaded 


and unloaded positions. 


A rotary valve provides for flexible 
sensitive control of the press. An i af 
range of loading up to capacity is optal 
as the lever is moved from 0 to maximus 
displacement. Control of the hydrauli 
unit is by push button. 

Safe operation is assured by the spring 
return mechanism of the re lever, 

‘ 
lease of which reduces the loa sly Rani 


and causes the ram to return rapier). ** 


are other features. 
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THE LIGHTER, STRONGER, BETTER 
THINGS. OF TOMORROW wilh 


— «~BE oun OF 


ie 


CE sreets 


Here 


The of a powerful motor breaks the 





crisp, «winter stillness. Down the road 
moves 2 mechanical monster gulping tons 
of snow and spewing it aside. And the 
way is cleared for traffic. 


The rotary plow that eats its way through 
snow drifts is not new—but, like all kinds 
of machinery, it will do a better job to- 
morrow. Designers and engineers have 
acquired rich, new knowledge during 
wartime to help them create and produce 
the finer machines the new world will 
need. And Republic’s fine Electric Fur- 
nace Steels will aid them in achieving 
the efficiency and economy so necessary 
in postwar markets. 


os » » 


Republic Electric Furnace Steels enable 
manufacturers to do things not pos- 
sible, practical or economical with 


other steels—even with other metals. 


Chey bring you lighter weight, greater 
strength and toughness. They provide 
resistance to wear and corrosion. They 
increase the span of product life. They 
help effect lower fabricating costs. 


JANUARY, 1944 
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Comes Tomorrow 


They include special steels, alloy 
steels, “aircraft quality” steels and 
stainless steels—the same top-notch 
steels which are now demonstrating 
their abilities so decisively in Amer- 
ican fighting machines. 


They are “targeted steels”. They are 
accurately aimed at exacting product 
and processing specifications and 
held to that mark throughout produc- 
tion, because of the close control pos- 
sible only in electric furnace melting. 


Manufacturers can economically ap- 
ply mass production methods in fab- 
ricating these Electric Furnace Steels. 


because they are consistently uniform 
in quality. They make products look 
better, sell better, 
dollar value. 


and give greate 
To meet wartime demands, Republic 
—pioneer in electric furnace steels— 
has jumped its capacity more than 
900%. After the war these steels 
will be available to improve 
products—to make better things to 
live with and to work with—in in- 
dustry, in the home and on the farm. 
Republic Steel Corporation, General 
Offices — Cleveland 1, Ohio. Export 
Department, New York 17, N. Y. 


your 


REPUBLIC 


ELECTRIC FURNACE STEELS 


alloy... stainiess...aircraft quality” 


~—for vital working ond 
structural parts in the 
automotive, aviation, farm 


_ Mmplement, machine tool, 









ical, food processing, ma- 
rine, textile, refrigeration, 
‘heavy machinery, elec- 


trical, transit and bani 















MIXERS 


r ; MIX 


Counter-Current Mixing... 
Balanced Mulling Action ves 


You Get BOTH 


in the ‘'Lancaster’’ 


Two mixing actions contribute most to 
desirable batch development ... 1. 
Counter-current mixing; 2. Balanced 
mulling action. The “Lancaster” is the 
only mixer which scientifically com- 
bines these modern mixing principles. 


“Lancasters” charge fast mix 
fast discharge fast conserve 
floor space . . . contribute to improved 
man-hour productivity. ““Lancaster”’ 


Mixers are being successfully used for 
more than 30 diversified mixing proc- 
esses, including precision formulas for 
products such as: Abrasives, Bitumin- 
ous Compounds, Catalysts, Ceramics, 
Chemicals, Concrete and Cement Mor- 
tars, Foundry Sands, Glass (including 
Opticals), Mycalex Products, Powdered 
Metals, Refractories (including Refract- 


ory Mortars), Steatite, Vitreous 
Enamels, Welding Electrode Coatings 
and many others. 

In the “Lancaster,” counter-current 


mixing is conducted on a_ horizontal 
plane to avoid segregation. No “dead 
spots” are created. The entire batch re- 
ceives uniform and intensive mixing- 
mulling action. Simplicity of con- 














Illustration shows how material 
is conveyed by clockwise rota- 
tion of mixing pan and deflect. 
ed by stationary side wall plow 
into the path of counter-clock- 
wise rotating plows and muller 
which are established off-center 
of pan diameter. 


struction minimizes maintenance 
permits quick, easy cleaning. 

Let us submit recommendations to 
suit your individual mixing require- 
ments. Write today—no obligation. 








“Lancaster”? Mixer, Symbol EMG, Closed pan 
type, fitted with full batch stationary hopper. 


LANCASTER 


BRICK MA ¢ 





IRON WORKS, 


HINER Y¥ 


INC. 


DIVISION 


LANCASTER, PENNA., U.S. <A. 
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Signalling Timer 


A new signalling timer is designed to 
command visual and audible attention the 
instant a time interval is completed. Called 
Series S, it is made by the Industrial Time, 
Corp., 117 Edison Place, Newark, N., J, 
It provides for automatic closing or openi 
of a circuit at the end of elapsed time, and 
operates additional buzzers, bells or lights 
at remote locations. 








When the pointer on the timer is manw 
ally set to the required interval shown on 


the dial, a circuit is closed that operates 
a pilot light indicating that the time in 
terval has started. The moving pointer 
revolves counter-clockwise towar zero, 
Time elapsed is constantly shown on the 
dial. 

Upon interval completion, an alam 


sounds and the light extinguish The 


buzzer sounds until the toggle tch on 
the timer is snapped to off position, or tim 
ing interval again started. There are algo 
certain optional provisions. 

@ A nickel alloy wire with diameter of 


0.0009 in. has been produced by Driver 
Harris Co., Harrison, N. J., its use being 
a military secret. It is so fine that a pound 
would stretch more than 80 miles. It is 
so invisible that workmen go by feel rather 
than sight in drawing it through diamond 
dies. 


Pipe Flaring Tool 


A new, simple, economical flaring tool 
that will make correct double flares on all 
popular sizes of thin wall steel tubing from 
3/16 in. to Yy in. for S.A.E. flare and 
verted flare joints, is announced by Im 
Brass Mfg. Co., 1200 W. Harrison St, Chi- 
cago 7. It will make single or double 
flares on copper and aluminum tubing. 


The tool folds back the end to mat 
a flare with double-thick and strength walls 
avoiding splitting. It can be handled om tht 
job, and deals with the most widely 
tubing sizes. The tool first bells the tub 
ing, using an adapter; then completes 
double flare, as does the conventional iat 
ing tool. 


The complete tool consists of a Matias 
bar, yoke and five adapters. 
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assistance are yours for the asking 


A Peters-Dalion, Inc. installation de 
signed for large department devo 





jouble spindle grinding and polishing 
lathes. In foreground is a 28,000 C.F.M 
Hydro-Whirl unit ° 


A rotor type 4,000 C.F.M. Hydro Whirl 
designed for core sand handling 


Booth type Hydro-Whirl collector suited 
for flexible shaft grinding and burring 
operations. Center divider removable, 
making full-width single booth if desired. 


Closeup of booth showing grinding of 
large magnesium paris—one of a battery 
of Hydro-Whir! units. 


Peters- Dalton, Inc. Hydro-Whirl Collectors 
are accepted standard for magnesium dust 
collecting. 


Whatever your requirements in dust collecting units, ventilating 
systems, ovens, paint spray booths, etc., Peters-Dalton, Inc. engineers 

through long and varied experience—can solve the particular prob- 
lems pertinent to your plant. Shown here are typical installations of 
Peters-Dalton, Inc. equipment designed and built to successfully meet 
dust control problems in all types of organizations. Feel free to call 


upon us—our wealth of experience, recommendations and fullest 








OVENS aad 
Paint Spray Systems 


by PETERS-DALTON, INC. 


We are specialists in the laying out and in- 
stallation of complete systems, large and small 

from the cleaning stages through paint 
spraying and drying ovens. View shows part , 
of the complete conveyorized finishing system 
for handling bomber wheels. Spray booth in 
foreground; the drying oven overhead, thus 
providing more useable floor space. 


Consult us on your individual problem. 


PETERS-DALTON ‘@ucoxporated — 













o> 







608 EAST FOREST AVE. 
(hermerty Industrie! Sheet Metal Werks) 


MFRS HYDRO-WHIRL DUST COLLECTORS AND SPRAY BOOTHS—INDUSTRIAL OVENS, MECHANICAL WASHERS AND VENTILATING SYSTEMS 


* DETROIT 1, MICH, 








Applications for Synthetic Rubber 


A major portion of its line of natural 
industrial rubber goods has been converted 
to synthetic rubber, and in many instances 
the latter is superior, particularly where re. 
sistance to oil, acids, detergents and similar 
material is desirable, states the Goodyear 
Tire & Rubber Co., Akron. Synthetic rub- 
ber for mechanical rubber goods also with- 
stands wider temperature ranges. 


The synthetic material has been adapted 
to transmission, conveyor and elevator belts, 
hose V-belts, rolls of all kinds, molded 
products and similar materials. 


@ Iron can be used instead of copper and 
nickel for printing plates, as a result of re- 
search conducted by Battelle Memorial In. 
stitute. Ferrous sulphate, ferrous chloride 
and ammonium chloride form a solution 
which deposits electrolytic iron for normal 
electrotyping. Iron anodes are used, the 
electrotype mold itself serving as cathode, 
The iron can be plated on treated lead molds 
or on wax molds previously oxidized with 
copper or silvered with a silver spray ap- 
paratus. 


Machine for X-Ray inspection 


For X-ray inspection of parts, assemblies 
and finished metal products, hard rubber, 
plastic, Bakelite, ceramics, dielectric mate- 
rials, etc., Searchray, Model 150, ha. been 
brought out by Industrial Electronic: Div, 
North American Philips Co., Inc., 100 E. 
42nd St., New York,. this being the second 
in a series. 

It allows for taking of highest cuality 


sharp radiographs quickly by plant pe:sonnel 
under controlled conditions without a 
skilled X-ray technician, or lead-line room. 





It has fixed milliamperage over the enti 
range of 0 to 150 kv., and a device to # 
terrupt the circuit while the compartment 
is open, insuring safety. 

Adjustments can be made with relation 
to thickness of the specimen for greale 
clarity on the fluoroscopic screen. 
field of vision can be limited to : 
glare. Mounted on sturdy rocker legs, 
weighs 600 Ibs. 
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LITTLE THINGS THAT COUNT...._ 








FINE WIRES, in themselves, may seem minor 
parts in the engineering of products that do Amportant 
war jobs — but they must be right. The sug¢cess of the whole, 


hinges on the accuracy and dependability / 





j of all — working as a unit. 

el AT CALLITE we take a lot of trouble/to make fine wires 
a . 

a. exactly as the user requires them. 


Callite Fine Wires are drawn to thé optimum properties 
f of the metal or alloy desired, accufate in size, correct in temper, 
always uniform, easy to handle. Consult our engineers and 
metallurgists on the right wire for your purpose. 
Callite Tungsten Corporation/ 
$46 Thirty-ninth Street, Unign City, N. J. 
Branch Offices: Chicago, Cleveland. 





Beryllium Copper luminum 
Phosphor Bronze Stainless Steel 

Silver Commercial Bronze Everdur 
Brass {all grades) Special Alloys. 
Prompt delivery in sizes down to .002"' 
in any of the above metals. 
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ow to Control 
¢o. PERCENTAGE... 


the 
VITAL 
FACTOR 


ATMOSPHERE 
HARDENING 





THE;JENGELHARD FLUALYZER 


provides the answer to the long felt need for an accurate, 
easy-to-use method for the determination of CO, percentage 
in oxidizing and reducing gases used in atmosphere-type 


treating furnaces. 


The Flualyzer is a portable, self-contained, extremely sensitive 
instrument which measures CO, content by the thermal con- 
ductivity principle of gas analysis .. . By its use, totally un- 
skilled operators can keep a constant check on the efficiency 


of the atmosphere-producing burners. 


For increased uniformity and quality of heat-treated and car- 
burized parts, it will pay you to write for specific details on the 


Engelhard Flualyzer today! 


Ask for Bulletin 700 














Tapping Machine 


A new series of light-duty lead screw 
type tapping machines, whose main feature 
is increased accuracy, is announced by De. 
troit Tap & Tool Co., 8432 Butter Ave, 
Detroit 11. Designed for precision tapping 
in production, the new LTM machines have 
a rated capacity up to 7% in. in diam. and 
14 pitch in mild steel. 





Sturdy guide rods control the capping 
spindle throughout the entire lengt': of its 
stroke. The moveable head, in turn, guides 
the driving end of that spindle at « point 
between the tap and lead screv itself, 
eliminating the need for the lead -rew to 
drive the tap. 

Lead screw and bronze lead nu are in 
terchangeable. The screw is of hi. h-speed 
steel, hardened and ground all ver, in 
cluding threads. The nut can be djusted 
easily to take up wear and remov -klash, 
@ To aid mills producing fine c, Car 
boloy Co., Inc., Detroit, has 1ounced 
round hole cored dies in stock si>cs down 
to 0.004 to 0.007 in. Previously, ‘)e¢ small 
est cored die available was a 0.015 in 
hole size for finishing to 0.020 in. For 
smaller sizes one bought more costly rough 
drilled dies or blank dies for piercing by 


the mill. 


Device for Duplicating Contours 


The exact contour of irregular surfaces 
can be ascertained in a jiffy by the “Dupli 
gtaph,”” placed on the market by the Inier 
Lakes Engineering Co., 502 Transportation 
Bldg., Detroit 26. It transfers on tmnt 
parent paper, or metal, the exact contouf 
of the irregular object—say, a propeller 
blade. 

It is particularly advantageous for secuf 
ing concave readings in forming dies, which 
frequently cannot be checked with ordinaty 
templates. It secures a true reading of 8 
stamping, showing the amount of spring 
back and warp. It gives cross-section 
relative to each other, usually done of 
lum and checked against the draft of lay 
out. 


The result is a full contour line # 
against only a spot dimensional 
the common method. 


METALS AND ALLOYS 


















































ing 


des 
int 
elf, 
yr to 


in- 


sted 
lash. 


Cate 
inced 
Jown 
mall 
5 in 

For 
ough 
ig by 


irfaces 
Dupli- 
Inter 
rtation 


ontou! 
pellet 


rdinaty 
g of 4 
spring’ 
n lines 
on 

or lay 


neck bf 


Loys 


a uss XY 
Pi 


ase” 





SHEET STEEL FABRICATION 
Nade to Meet EXACT Specifications 


r over a third of a century, fabrication of sheet metals has 

en an important part of the Kirk & Blum business. Through- 

t all these years, we have been guided by one fixed ideal: To 

terpret the customer’s blue prints accurately, and produce 
finished work that exactly meets specifications. 


We specialize in parts and assemblies of sheet steel (34" plate or 
lighter), stainless (all types), monel and other alloy sheet or plate. 
Modern expanded facilities, plus highly skilled workmen trained 
in the use of specially built equipment, enable us to produce’ac- 
curately-made sheet metal parts faster and more economically. 
We are completely equipped for cutting, shearing, forming 


bending, rolling, welding, and assembling completed products 
and assemblies. 


It just doesn’t pay to take chances with sheet metal fabrication. 
Play safe...avail yourself of Kirk & Blum facilities which assure 
fabricated sheet metal products made the way you want them, 
when you want them—at low cost. y 
Send your blue prints, for prompt quotation to THE KIRK && 
BLUM MFG. CO., 2852 Spring Grove Ave., Cincinnati, Ohio. \ 







RK“ LOM \ 


AN ORGANIZATION OF ENGINEERS AND MECHANICS 


WRITE FOR BOOKLET, 
“DATA ON KIRK & BLUM 
PRODUCTION FACILITIES” 
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Wheelabrator Speed Cleaning 
Makes Zvery Minule Count! 


HAT is there about the Wheelabrator that makes 
it so fast—so efficient—and so profitable to use? 
Unlike air blast equipment, the Wheelabrator requires 
no compressed air, therefore power is greatly reduced— 


often as much as 80%. 


It will throw three times as 


much abrasive as three 5/16” nozzles operating at 100 


pounds air pressure. 


In addition, the blast coverage is 


thorough and perfectly uniform. 


With the Wheelabrator every minute counts. The result 


is that costs are cut to the bone, and work is cleaned in 


a fraction of the time ordinarily required. Write today 


for our latest literature and ask for a demonstration. 





A typical 27 x 36” Wheelabrator 
Tumblast load of forged microm- 
eter frames at the Rhode Island 
Tool Co., Providence, R. I., re- 
quires only five minutes to remove 
scale from the 800 pound load. 


Park Drop Forge Co., Cleveland, 
Ohio, has been cleaning 13 to 15 
diesel engine crankshafts meas- 
uring 54” long and 3” diameter, 
weighing 200 Ibs. each, in 10 min- 
utes with their 48 x 72” Wheela- 
brator Tumblast. 








A 20x27” Wheeltabrator Tumblast is 
used by an eastern tool manufacturing 
company for cleaning a variety of car- 
bon and high speed drills, taps, cutters 
and reamers. Typical loads consist of 
from 1,000 to 2,500 pieces and require 
an average of 15 minutes cleaning 
compared with 4 hours with previous 
equipment. 








35 machine gun bases weighing 
approximately 22 pounds each, are 
cleaned in only eighteen minutes 
in a 36” x 42” Wheelabrator 
Tumblast at a railroad specialty 
manufacturing company. 
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World’s Largest Spar Miller 


What the maker claims is the world’s 
largest spar miller has been delivered to 
an aircraft manufacturer, having been de. 
signed by Paragon Research, Inc., 1600 











Seneca St., Buffalo, and built by Farnham 
Mfg. Co. 
Overall length of the machine is 91 ft, 





with a table length of 80 ft. Two cap 
riages, having a total of 6 milling spindles, 
travel the bed length, each operating inde. 





pendently from the other. 

They are used simultaneously when mill. 
| ing long spars, performing as many as 6 
| operations at a time, or independently on 


short spars. 





nme 

| Plants and Slants 
| High frequency induction heating has 
certainly gone mass production, a: the ac- 


companying photograph indicates. It is 
reflected in the lengthening assembly lines 
of Megatherm units being turned out at the 
plant of the Industrial Electronic: Product 
Div., Federal Telephone and Radio Cop, 
Newark, N. J., manufacturing associate of 





the International Telephone and ™ elegraph 

| Corp. 
Because megacycle electronic heating i 
an in-the-line process, it is expected t 
| revolutionize production in many fields of 
| manufacture and processing, including the 
metal industries where specific «pplication 


of induction heating is. required for am 
trolled surface and spot heat treatment and 
in the dielectric field serving the plastics, 
food, textile, woodworking and other i- 
dustries. 

States an official of International Tele 
phone: “This new tool is one of the most 
important contributions of the war era, afd 
will have far-reaching effect in transforming 
manufacturing methods, changing equip 
ment design, reducing costs, and § 
output.” 


















Turco Products, Inc., 6135 §&. Central 
Ave., Los Angeles 1, has opened up a 
ganic research laboratory, with Dr. Ne 
thaniel Baum as head. He had been @t 
sulting chemist in organic synthesis 
resins at Chicago for the past Six yoo. 
He received his doctor's degree in chemist} 
at Columbia University in 1930. 













Led by the Gary Sheet & Tin Mill, the 
Carnegie-Illinois Steel Corporations Chi: 
cago district plants won first, 
third places in the Greater Chicago Safet 
Council semi-annual interplant ' 
vention contest in the division 
of plants working more than 
man-hours during the first six 
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lt’s Time to Get 
Light on Your Feet! 


hat with cancellations,cut backs and design changes, these are no 


days to increase surplus inventory. It’s time to streamline your stoc ks 


to the utmost—to get “light on your feet” for post war operations 


To keep down your steel inventory, for instance — why not buy 
more from warehouse? Frasse stocks of cold finished bars, tubing, 
stainless steels, alloy and aircraft steels and tubing are now in good 
shape. By buying only what you need for immediate production 


you avoid leftovers and dead stock when contracts change. 


Your post war plans can be seriously hampered by heavy, awkward 
surpluses. Why pile up more when you have Frasse inventories 


handy to draw on? Call Frasse for your steel requirements first. 


NESE. wnitih 100, 


A 
MECH awit AL SEAMLESS MECHANICAL AND AIRCRAFT TUBING 
COLD FINISHED BARS + ALLOY STEELS + AIRCRAFT STEELS + DRILL ROD 
STAINLESS STEELS AND TUBING + COLD ROLLED STRIP AND SHEETS - WELDED STEEL TUBING 












A producer of heat treating 
containers might, like any 
other manufacturer, wax over- 
enthusiastic about his product, 
advancing claims based on 
what he has designed it to do. 
But what really counts is the 
performance of those contain- 
ers in actual service, prefer- 

































ably as reported on by users. 
Accordingly, we will let users 
of Amsco Alloy heat treating 
pots write the balance of this 


message, 


“The cyanide pot you fur- 
nished, your blueprint num- 
ber SD-2385, has now been in 
service nine months. If you 
will recall, we felt that to equal 
the operating cost of a steel 
pot (not alloy } the cast alloy 
pot would have to stand up at 
least four months. Since the 
Amsco Alloy pot has gone 
twice that period, its life has 
been quite satisfactory. The 
pot is still in active service 


and at the time of the last ex- 


Chicago Heights, IIinols 















It's WhatT he User Says About Heat 
Treating Containers That Counts! 


amination there was no evil- 


dence of prospective failure.” 
* ok x 


“Your Amsco Alloy pot has 
been in service 2,600 hours 
and seems to be in good shape, 
even though certain others of 
another make and apparently 
of the same analysis lasted 
1,000 hours or less.” 


* ok x 

‘Our Amsco Alloy pots 
handling neutral salts have 
given us the best service of any 
that we have ever used.” 

Nothing much to be added 
to the above, except that the 
names of the users may be had 
on request, and that heat and 
corrosion-resisting Amsco Al- 
loy containers are available in 
a wide range of types and sizes 
for every heating and heat 
treating application. 


Ask for Bulletin 1041-A. 


R-692. One piece carburizing con- 
tainers and covers. 


R-433. A 20” x 20” cyanide pot, 
X-ray inspected and pressure 
tested. 








AMERICAN MANGANESE STEEL DIVISION 


FOUNDRIES AT CHICAGO HEIGHTS, kL; NEW CASTLE, DEL, DENVER, COLO, OAKLAND, CALIF, LOS ANGELES, CALIF, ST. LOUIS, MO. @ 
OFFICES IN PRINCIPAL CITIES 





the year. 


Gary Steel Works took second 
place and the South Chicago Plant, third. 





A merger of two long-established firms 
in the metal products field will hereafter 
be known as the Wade Mfg. Co., Div. of 
Woodruff & Edwards, Inc., with main 
offices and plant at Elgin, Ill., chief prod. 
ucts being plumbing drains, marine fittings, 
etc. Woodruff produces fine quality cast. 
ings, and is one of the largest j 
foundries in the world. Wade has operated 
in that field over 75 years. 





In a feature article on magnesium fires 
in METALS AND ALLoys last May it was 
stated erroneously that the new “Com. 
mander” pump tank fire extinguisher of 
the American-La France Foamite Corp, 
Elmira, N. Y. is “for incendiary bombs 
only.” The word, “only” was unfortunate, 
Actually it is suitable for all “Cjass A” 
fires. 





Westinghouse Electric & Mfg. Co. has 
formed a separate marine industry depart. 
ment in charge of Charles H. Weaver, who 
will direct all commercial activities 





Chicago district blast furnace operations 
of Carnegie-lllinois Steel Corp, estat.lished 
31 new records in its tremendous war out- 
put in October. At the middle of Novem- 
ber the twenty-third stack returned <0 pro- 
duction after a few weeks idleness ‘or re 
pairs, making for 100 per cent pro. uction, 
Meanwhile, in October Carnegie, for all its 
plants, made a new all-time wor!''s te 
ord production of steel ingots, total .g over 
2,000,000 tons, exceeding by mo <= than 
71,000 tons the previous record of last 
August. 





The Columbia Steel. Casting Cc., Port 
land, Ore., received the U. S. Maritime 
“M” pennant just at the time it was chang 
ing over from pouring the 15-ton Liberty 
ship stern frame to casting frames for the 
faster Victory ships. Prior to the wat 
Columbia never poured castings bigger than 
314 tons. They made chiefly gold dredges, 
mining machinery and logging machinery. 
Now tanker frames weigh as much as 23 
tons. 





The Welker Machinery Co., Inc., De 
troit, has been made special distributor for 
Tocco process induction equipment, maki 
eight distributors who handle the Toco 


line. 





Cooper-Bessemer Corp. has opened # 
new factory branch office at 401 Rust Bldg, 
San Francisco, being the third now séfr 
ing the West Coast area. The new 
is in charge of John’ G. McKissick. 





More than 40% of production operations 
formerly done by hand by skilled workers 
are now automatic or semi-automatic # 
Eclipse-Pioneer Div., Bendix Aviaim 
Corp. More than 30% of the total em 
ployees are women. To break bottlenecks, 
476 machines were built to simplify man’ 
facturing, and 30,000 special tools of 
fications of present tools were ina 
The company provided 20,000 tools #04 


40 “model” machines to sub-contracting 


eS 


ryt 
firms. 
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Give him the answers before it’s too late! 


@ When fire breaks out at your plant, will the confusion 
ar of your men give the blaze time to get out of control? Not if 
Bidg., they’ve been shown exactly what to do. Men who know how 
» ofice act swiftly and confidently to nip small fires. 


Make sure your key men have the training they need. 
Stage a demonstration now. Let them see your equipment 
go into action against real fires. Explain the different types 
of fire and the right way to fight each of them. 


To help you plan an interesting, instructive show, Walter 
Kidde & Company has issued a booklet, “HOW TO TEACH 
FIRE FIGHTING.” Write for your free copy today. 









WALTER KIDDE & COMPANY, ING., 131 MAIN STREET, BELLEVILLE, N. J. 
envi 2944 + « «= 247 
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FERROUS PRODUCTION 


METALLURGY 
By John L. Bray 
457 Pages Illustrated $4.00 


This book is concerned with the production of 
iron and steel. Contains condensed descrip- 
tions of equipment accompanied by simple line 
drawings. tistical material has been kept 
to a minimum. A valuable book for metallur 
gists. 


NON-FERROUS PRODUCTION 
METALLURGY 


By John L. Bray 
430 Pages lilustrated $4.00 


For the metallurgist who wishes to brush up 
on his knowledge or to become acquainted 
with recent phases of metallurgy. Material is 
presented in a simple, concise manner. In- 
cludes such notable features as full economic 
and tariff discussion, thermal data for reac- 
tions, simplified flow sheets with line draw- 
ings, statistical tables confined to production 
and prices in important countries in significant 
years. 


THE METALLURGY OF DEEP 
DRAWING AND PRESSING 

By ]. Dudley Jevons 

699 Pages Illustrated $10.00 
This book represents a great saving in time 
and effort for the engineer. In one volume is 
a collection and critical examination of recent 
developments in metallurgy as applied to deep 
drawing and pressing. Emphasis is on the 
everyday practical problems of indastry. 


INDUSTRIAL FURNACES, 
2 Volumes 
By W. Trinks 
Vol. 1—3rd Edn. 456 Pages, $6.00 
Vol. Il—2nd Edn. 351 Pages, $5.00 
Up-to-date material on an important phase of 
metallurgy. Volume I covers the latest prin- 
ciples of design and operation of furnaces. 


Volume II, although a continuation of the 
first, is primarily devoted to practice. 


METALLURGY OF COPPER 
By Joseph Newton and 
Curtis L, Wilson 
518 Pages Illustrated $6.00 


A presentation of the underlying principles 
and present-day practices in copper metallurgy. 
Brief treatments are included on the uses of 
copper, ore dressing, copper alloys and their 
fabrication, geographical distribution of cop- 
per ores and their nature. 


WILEY BOOKS in 
METALLURGY 





You'll find these Wiley books practical, authoritative and up to date. Whether 
you want a “refresher” or want to increase your knowledge—look over the 
Wiley books listed below. Select the beoks you need and mail the coupon now. 
Keep abreast of new developments in metallurgy. Act today! 





STEEL AND ITS HEAT 

TREATMENT, Fourth Edition 
By D. K. Bullens and the 
Metallurgical Staff of Battelle 


Memorial Institute 


Vol. | 445 Pages, $4.50 
Vol. 11 491 Pages, $5.00 


Modern practice in the heat treatment of steels 
and the underlying principles involved are pre- 
sented in this treatise. Volume I includes 
sections on metallurgical principles, surface- 
reaction processes and control of heat-treating 
operations. Volume II covers simple and com- 
plex engineering steels and special-purpose 
steels. 


AN INTRODUCTION TO ‘ 
METALLURGY 
By Joseph Newton 


537 Pages $4.00 


Answers in a clear concise manner the three 
fundamental questions of metallurgy: What 
are metals and alloys? Where are the sources 
of these metals? How are these metals ex- 
tracted? 


GENERAL METALLOGRAPHY 
By R. L. Dowdell, H. S. Jerabek, 
A. C. Forsyth and C. H. Green 


291 Pages Illustrated $3.25 


Written from an engineering viewpoint, this 
book covers the fundamental principles of both 
ferrous and nonferrous metallography. Serves 
as an excellent introduction to the many spe- 
cialized treatises and technical literature now 
available. 


PLASTIC WORKING OF METALS 
and Non-Metallic Materials in Presses 
Third Edition 

By E. V. Crane 


528 Pages Illustrated $5.00 


An explanation of plastic working theories. 
Metal working processes, mathematical calcu- 
lations, testing methods and mechanics of ma- 
terials are pe SB ve in this comprehensive study 
in pressed-metal engineering. 


METALLOGRAPHY OF 


‘ALUMINUM ALLOYS 


By Lucio F, Mondolfo 
351 Pages $4.50 


A comprehensive, practical study of aluminum 
alloys. Offers a complete collection of equi- 
librium diagrams, describes the microstructure 
of commercial aluminum alloys and illustrates 
the constituents commonly present. Illus 
trated with original photomicrographs. 


SSSR eeeeeeeeeeeeeaeeeeeeeae at ON APPROVAL COUPON SSSSSSCRSSEESESESERSESESEEeeeeeee 


JOHN WILEY & SONS, INC. 


otherwise | will return the books postpaid. 





440 Fourth Avenue, New York 16, N. Y. 


Please send me on ten days’ approval the books | have checked in this advertisement 
(or | am attaching to this coupon a separate list of the books desired). At the end of 
that time, if | decide to keep the books, 
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Briefs on Associations, 
Promotions and Education 


A post-war planning competition for em- 
ployees has been inaugurated by the Lin- 
coln Electric Co., Cleveland, the purpose 
being to gather all the ideas of each em- 
ployee to assist management in planning 
for the future. Possible post-war products 
and methods of manufacturing them are the 
chief topics. Prizes are $500, $300 and 
$100. 


A 16-mm. color film with sound, show. 
ing the fabrication of ship stern frames by 
the Thermit welding process has been pro- 
duced by Metal & Thermit Corp., 120 
Broadway, New York. It is a 25-min. film, 
and is available for technical. groups in- 
terested in ship building and welding. 


At a meeting of over 200 representatives 
of Meehanite foundries of the U. S. and 
Canada the following officers of the Mee 
hanite Research Institute were elected: 
President, Oliver Smalley, Meehanite Metal 
Corp., New Rochelle, N. Y.; vice president, 
H. B. Hanley, American Laundry Machin 
ery, Rochester, N. Y.; secretary-treasurer, 
C. S. Nichols, Meehanite Metal rp., 
Chattanooga, Tenn. 


Speaking at the Management Lun-heon, 
November 30, at the A.S.M.E. annual meet 
ing, John R. Bangs said that the mt im 
portant of all management's post-u 1 job 
is employment. “Plans must be ma.’ now 
by the managements of individuz com. 
panies throughout the land to ac: evea 
level of production and consumptio: afte 
the war estimated at from 35% 40% 
above that of 1940. Only by doing ‘0 cam 
it provide enough jobs to give emp: yment 
to a group of people of from seven °> eight 
millions higher than any previous normal 
period.” Utilization of all techn logical 
improvements and developments, expansion 
of sales and production of each company, 
and reduction of costs of production and 
distribution were the methods suge:sted by 
Mr. Bangs, who is general manager, per 
sonnel and industrial relations, for Budd 
Mfg. Co., Philadelphia. 


Good and bad housekeeping in industty 
are portrayed in a 12 min. motion pictufe, 
“The Magic Carpet,” whose purpose is to 
promote plant safety. It is obtainable from 
the Waverly Petroleum Products ©, 
Philadelphia. 


Chester Alan Fulton, president, Soushem 
Phosphate Corp., Baltimore, bas been 
elected president of the American Instime 
of Mining & Metallurgical Engineers for 
1944. Two mew vice presidents are Jobn 
Livermore Christie, metallurgist and maw 
ager, Handy & Harman, Bridgeport, Com. 
and J. Robert Van Pelt, Jr., geologist 
technical director, Museum of Sctence @ 
Industry, Chicago. 


First prize of $200 in the metallizing 
contest conducted by Metallizing Engineer 
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ALUMINUM, TOO, LIVES TO 
FIGHT AGAIN I 


DOWN..-- 


It looked as though our battered Marine was done 
for—finished. But... by an amazing feat he turned 
the tables, conquered his foe — actually lived to 
fight again. 


Likewise, picture a wrecked plane... grounded... 
disabled .. . apparently discarded .. .Yet! That plane 
can live to fight again. Through the ingenuity of 
modern science, the aluminum in a wrecked plane 
can be refashioned ... reborn to be used again in 
hundreds of different ways to help arm our men! 


Yes! Today aluminum is being “re-enlisted”™ to 
meet the rigid demands of war. 


Under the exhausting strain of combat, aluminum 
alloys, as produced by the members of the Alumi- 
hum Research Institute are proving themselves to 


be outstanding in lightness, in wear, in strength, 
in economy. 


These same high qualities—so vital in war-time— 
will serve to make aluminum alloys play a new im- 
portant role in the peace-time production to come. 


Hoommum Keseancn lnsrrvure 





JANUARY, 1944 


aes 
a 








Aluminum and Magnesium, Inc. 


Sandusky, Ohio 


The American Metal 
Company, Limited 

New York City 

Apex Smelting Co. 

Chicago, Illinois 

The Cleveland Electro 
Metals Co. 


Cleveland, Ohio 


Federated Metals Division 
American Smelting and 
Refining Company 

New York City and Branches 


General Smelting Company 
Philadelphia, Pennsylvania 


William F. Jobbins, Inc. 


Aurora, Illinois 


R. Lavin & Sons, Inc. 
Chicago, Illinois 


The National Smelting 
Company 
Cleveland, Ohio 


Niagora Falls Smelting & 
Refining Corp. 
Buffalo, New York 


Sonken-Galamba 
Corporation 
Kansas City, Kansas 


U. S. Reduction Co. 
East Chicago, Indiana 








308 West Washington Street, Chicago 6, Illinois 
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nities Controlled Castings 


Meta 





Ductile, tough, porous-free castings, out- 
performing cast iron and often replacing 
steel castings and forgings are the every- 
day result of using Z Metal which—due 
to special heat treatment—exhibits me- 
chanical properties similar to those of 
certain worked steels. 


Investigate Z Metal for your product. 
Write today for full information. 





DUCTILITY Z-METAL LICENSEES 
HARONESS STRENGTH ACME STEEL & MALLEABLE IRON WORKS BUFFALO. N 
ran, oF 
imine ae eee BALLEAGLE Ron COMPANY WORCESTER, MASS. 
* Maximum strength with CHICAGO RAILWAY EQUIPMENT Co. CHicAgO Le 
minimum weight EASTERN MALLEABLE IRON COMPANY NAUGATUCK, CONN. 
* Accurate casts ERIE MALLEABLE IRON COMPANY ERIE, PA. 
GUNITE FOUNDRIES CORPORATION ROCKFORD, ILL. 


* Migh machinability 


* Low finishing costs . 


Heat treating furnaces for the production of 


* Selective hardenability Z-METAL are manufactured under license by 
* Maximum density with Westinghouse Electric & Mig. Co. and General 


minimum porosity 
_ * Corrosion resistant 





METALS CORPORATION 
444 Madison Avenue ..... New York, fi. Y. 


Electric Company 








HEAT TREATING... MAKES STRONGER THE 
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STEEL SINEWS OF WAR! 
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THE LAKESIDE STEEL IMPROVEMENT CO 


5418 Lakeside Avenue 





CLEVELAND. OHIO Phone Henderson 9100 














ing Co., Inc., Long Island City, N. Y. in 
the first of its new series on conservation 
was awarded to R. C. Overstreet, Tinner. 
man Products, Cleveland, for his description 
of a faster, more durable way to protect 
speed nuts against corrosion. Second prize 
of $100 went to L. W. Sagle, Baltimore 
Ohio railroad, showing how replacements 
are avoided and worn parts reclaimed 
quickly and cheaply. 


An iron ore research laboratory at Du. 
luth, Minn. will be established by the 
Oliver Iron Mining Co. with an end to. 
wards improving Lake Superior district iron 
ores. 


A 3-year study on standard packaging 
methods for steel has been completed by 
the American Iron and Steel Institute, 
Processes and materials are fully described 
in an illustrated 180-page manual. It con. 
tains instruction approved by the Army 
Service Forces, Navy Department and 
Treasury procurement division for the 
wrapping, tying, boxing, marking and load. 
ing of a wide range of steel products, 
Packages must be made immune to tropical 
heat or Polar cold. Various purchasing 
missions were consulted. 


For the most outstanding resear:!) work 
in any field of engineering Benjam::: ]. La 
zan, chief engineer, Sonntag Scienti{ - Corp., 
Greenwich, Conn. was awarded the Alfred 
Noble prize for 1943 at the annu.. dinner 
of the A.S.M.E. on December 1. .!is wit 
ning paper was: “Some Mechani:.! Prop- 
erties of Plastics and Metals un.cr Sut 
tained Vibrations.” 


A new arc welding contest is ounced 
by Hobart Bros. Co., Troy, Ohio. whereby 


$200 will be paid each mont! those 
successfully writing personal ac  unts of 
how arc welding has been use to ad 


vantage by them. 


In recognition of bis outstandin: work im 
applied chemistry, Gaston F. Du ‘ois, vite 
president, Monsanto Chemical Co., bas been 
elected to receive the Perkin meda!. In tht 
metals field be produced notable achiew 
ments in the electrochemical separation of 
bismuth and the development of the vanadi- 
um pentoxide catalyst in this country. 


A warning that “the major shock to our 
economy will come immediately after the 
end of the fighting in Europe, and not # 
some later date after Japan has bees 
crushed,” was sounded by John F. Fennelly 
at A.S.M.E.’s post-war sessions, Nov 
30. Army experts now estimate that we 
may cut munitions production 80% after 
Hitler’s defeat and still have enough ace 
cumulated material to crush Japan, he said. 


Men of military service age im profes 
sional, technical and scientific work in O 
production or a war-supporting activity Ma 
be assured that review of their casei ™ 
volving occupational deferment may * 
tinue to be made by the National Roster” 
Scientific and Specialized Personnel 
Washington, stated the War Manpam™ 
Commission on November 15. All hs 
lective Service local boards have . 
necessary details. 
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Success in the fabrication of wrought 
Phosphor Bronze, Nickel Silver or Beryl- 


lium Copper is entirely dependent upon 


whether the alloy’s physical and chemical 
properties are in absolute conformity with 
the user’s own methods of fabrication and 
the ultimate purpose or function of the 
fabricated article or part. 


The development of comprehensive speci- 
fications adapted to a consumer’s needs 
requires a highly specialized knowledge of 
every factor connected with the produc- 
tion, fabrication and application of these 
alloys. As specialists in the production of 
Phosphor Bronze, Nickel Silver and Bery]- 


Producers of these Vital Alloys: 


BERYLLIUM COPPER © PHOSPHOR BRONZE ® 


Tal: of 


Strip Wire 


PECIALISTS 


in the Production of these 


VITAL ALLOYS 
ER 


at ee S es 


lium Copper, we have developed and pro- 
duced special alloys for thousands of man- 
ufacturers. 

It is not too early to inquire now how 
these engineering materials can fit into 
your program for post-war production. If 
you will send us blue prints of any part 
you may have in mind, we will be glad to 
submit samples of a Riverside Phosphor 
Bronze, Nickel Silver or Beryllium Copper 
alloy specially developed for that part, and 
submit them to you for test. 


Please send your inquiries to our main 
office at Riverside, N. J., or to our nearest 
branch office. 


NICKEL. SILVER 


tele! 
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OFHC is a universal copper. 





@ It is an essential part of electronic devices. 


@ In that capacity it is accompanying our armed 
forces everywhere. . 





@ Its unique qualities however do not restrict 
its use to special applications. 





OFHC is a versatile copper. 


THE AMERICAN METAL COMPANY, LTD. 


6| Broadway, New York, N. Y 




































SILVER 


BRAZING ALLOYS: 


“Readyllow”’—56% Silver—works at 1185 deg. 
B201 —20% Silver—works at 1485 deg. 
, Also many other standard and special compositions. 


Ot all desired dimensions. 


For use with Silver Brazing Alloys. 





Write tor booklet “MA” 


The American Platinum Works 


N.S AR. AVE AT OLIVER SF, 


Newark,.N. J. 
es. Gav) 1078 

































News of Engineers 


Thomas T. Watson has been appointed 
director of research of Lukens Steel Co, 
Coatesville, Pa. and its divisions, By-Prod- 
wcts Steel Corp. and Lukenweld, Inc. He 
bad been research metallurgist in charge of 
that department of Lukens Steel Co. D, 
Bruce Johnston has been made assistant to 
the director of research, and Samuel D. 
Lemmon is made research metallurgist. Mr. 
Watson was graduated from the Royal 
Technical College in Glasgow in 1923 and 
received his early training in metallurgical 
research in Scotland and England. 

Dr. Leo Lehr Carrick has been appointed 
director of red lead research and consulting 
chemical engineer of the Lead Industries 
Assn., New York. He has had a distin. 
guished career in paint technology. 





E. L. Huff has been made chief engineer 
of all plants of Allegheny Ludlum Steel 
Corp., having formerly been chemical 
engineer at the Brackenridge plant of the 
same corporation. 

Frank W. Curtis, former president of 
the American Society of Tool Engineers, 
has resigned as chief engineer, Van Norman 
Co., to become development engineer with 
Induction Heating Corp., New Yor He 
will help solve induction heat treatiny prob- 
lems in New England. 





Harry Weaver has been appointe: foun- 
dry engineer for the Brillion Iron Works, 
Inc., Brillion, Wis. Formerly foundry en- 
gineer for the Caterpillar Tractor o., for 
the past year and a half, he has been setting 
up an aluminum cylinder head foun.'(ry that 
is well known for its efficiency. 

Reuel E. Warriner has left the Tank 
Automotive Center of the Army (rdnance 
Dept. and resumed duties with International 
Nickel Co., Inc., supervising the movement 
of nickel to steel makers. In his earlier 
years he had mining experience in Australia 
and South Africa. 





Dr. S. C. Ogburn, Jr., manager research 
and development department, Pennsylvania 
Salt Mfg. Co., Philadelphia, announces the 
following recent additions to his staff: J. 
Grant-Mackay, formerly with Jefferson 
Island Salt Mining Co.; Francis E. Murphy, 
formerly with General Chemical Co.; Dr. 
Herbert E. Ricks, formerly with Gutham 
Radio Co.; W. C. Wolfe, formerly with 
Petroleum Chemicals, Inc.; and Alfred H. 
Pope, formerly with General Chernical De- 
fense Corp. 





Harry S. Tweedy has been appointed 
manager, field service div., Detrex Comp, 
Detroit 27, metal cleaning engineers. He 
has been chief inspector of production in 
Detrex plants since December 1940 
prior to that served for four years #8 # 
design engineer. He has done considé 
teaching. 





Robert T. Dunlap has been made assist 
ant to the president, Wickwire Spence 
Steel Co., being well known in the steel 
industry as an authority on plant. 
tions, production and operation. F 
joining Wickwire he was 
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4 Bethlehem produces two main 
son types of die steels, to suit the needs of 
phy, practically every job in the tool room. 

Dr. If you are looking for a good general-purpose steel—one 
ham that is relatively low in cost, easy to machine, and yet with 
with : oy 

rH good toughness and non-deforming qualities, we recom- 
De- mend Bethlehem Tool Room Oil Hardening die steel. 

It gives you low distortion plus a good combination of 
er hardness and toughness. Recommended for such parts as 
cold-working dies, thread-roller dies, master dies, gages, 

- broaches, drill bushings, hobs, knurling tools, reamers, 
nal taps, forming rolls and cold-forming and bending dies. 

“Bethlehem Tool Room” is an old cam- 

“ Paigner, You can count on it. 
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of these die steels 
is the one for your job ? 











Bethlehem Lehigh Die and Tool 
Steel “H’’ Temper is a die steel that 

can stand up to abrasion and severest treat- 
ment and still keep right on producing. 

Yes, it costs somewhat more than “Bethlehem Tool 
Room.” It is harder to machine. But it is really tops for 
long-run production under adverse conditions. When either 
air-cooled or oil-quenched, Lehigh ““H” Temper develops 
a superhard surface and its excellent deep-hardening 
characteristics develop a strong surface reinforcement. 

Lehigh Die and Tool Steel ‘““H’”’ Temper is used for such 
parts as rotary slitting cutters, forming and bending rolls, 
mandrels, stamping, cold-trimming, cold-blank- 
ing, cold-forming and thread-roller dies. 
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SAM TOUR 


& CO., TNs 


ENGINEERS and CONSULTANTS 


Staffed and equipped for inves- 


tigations, research, process and 


development 


assignments in 


metallurgical and chemical engi- 


neering. Brochure on request. 


Offices 


65 PINE STREET 
NEW YORK 5 


Laboratories 


45 FULTON STREET 
NEW YORK 7 


BArclay 7—4160-1 





























BOSSERT for Stampings! 


LARGE AND 
SMALL 


HEAVY AND 
LIGHT METAL 
STAMPINGS 


DEEP 
DRAWING 


WELDING 








Bossert maintains a staff of skilled engineers 
and designers and has solved many problems 
for its customers over the past thirty years. 
It has served the leading concerns in such in- 
dustries as the automotive, refrigerator, elec- 
tric washing and drying machines, electric 
power equipment, oil burning furnaces, water 
heater, tractor, concrete mixer, garment press- 
ing machine, radio, rayon yarn. business 
machine, industrial filters, domestic sinks, 
railway supplies, gasoline curb pumps, air- 
planes, fire extinguisher, dairy, automotive 


accessories, and many others. 


Our capacity for deep drawing is 54” diame- 
ter x 18” deep, or 39” x 72” x 12”, in all 
metals, and up to 7/16” gauge. OVER 200,000 
SQUARE FEET OF FLOOR SPACE! 


THE BOSSERT COMPANY, INC. 


NEW YORK CITY 





UTICA, NEW YORK 
Established 1896 


DETROIT 











manager of the Vulcan Iron Works, Wilkes. 
Barre, Pa. He has also served with Jones 
& Laughlin Steel Corp. and with Elliog 
Co., Jeanette, Pa. 





William G. Theisinger, director of weld. 
ing research, Lukens Steel Co., has been 
appointed assistant to the vice president, 
where he will work with manufacture, sale 
and application of special products, such as 
clad steels. “Other connections have beeq 
Western Pipe and Steel Co., Harri 
Steel Corp. and N. Y. Board of Transpor. 
tation. 





Thomas H. Glaser has been made instal. 
lation engineer and tooling consultant with 
Gray-Mills Co., Chicago, maker of portable 
coolant systems and industrial fluid coolers, 





Otto E. Zahn has been appointed assis. 
ant works manager of American F 
Equipment Co., Mishawaka, Ind., with gen 
eral supervision over all manufacturing op. 
erations. Previously with the same com 
pany he has been industrial engincer, de 
velopment engineer and acting genenl 
superintendent. 





Edmund Dana Campbell, gencral me 
chanical engineer for American Car & Foun 
dry Co., has been elected a vice president, 
He is author of several articles on railway 
artillery and railroad equipment. Jobn A. 
V. Scheckenbach has also been m: ‘ec a vice 
president, having been with the company 
since 1909 as design engineer an. then a 
construction and improvement en. ineer, 





Meetings and Expositior 


SOCIETY OF AUTOMOTIVE ENGI 
NEERS, annual meeting. -troit, 
Mich. January 10-14, 19 

ELECTRON MICROSCOPE SOC! TY OF 
AMERICA. New York, N. \. Jam 
uary 14-15, 1944, 

AMERICAN SOCIETY OF Crvil EN- 
GINEERS, annual meeting. New 
York, N. Y. January 19-21, 1944, 

AMERICAN INSTITUTE OF ELECTRIC 
AL ENGINEERS, national technical 
meeting. New York, N. Y. Janu 
ary 24-28, 1944, 

INSTITUTE OF THE AERONAUTICAL 
SCIENCES, annual meeting. New 
York, N. Y. January 25-27, 
1944. 

NATIONAL SCREW MACHINE PROD 
UCTS ASSOCIATION, annual meet 
ing. New York, N. Y. Januaty 
27-28, 1944. 

AMERICAN SOCIETY OF HEATING & 
VENTILATING ENGINEERS, 50th a 
niversary meeting. New York, N. 
Y. January 31-February 2, 1944. 

AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS 
annual meeting. New York, % 
Y. February 20-24, 1944. 

AMERICAN SocieTY FOR TESTING 
MATERIALS, spring meeting. Cin- 
cinnati, Ohio. February 28-Matt 
3, 1944. 
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Agency—L. W. Ramsery Co. 

Riverside Metal Co. ............. 251 
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Smith, A. O. Corp. ee eS a 13 
Agency—Henri, Hurst & McDonatp, Inc. 
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Spencer Turbine Co. ............. 263 
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Standard Machinery Co. .......... 142 
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Steel Founders Society of America.. 271 
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“Deglamorizing” Plastics 


in the plastics industry to too much 
glamorization,” and a movement is on foot to “deglamor 
ize’ plastics and the uses to which they may be put—such 


as their competition with metals and other materials. This 
will be part of the work of a post-war planning committee, 
formed at the last convention of the Society of the Plastics 
Industry. There have been “too many Sunday supplement 
features about plastics which have characterized plastics 
as the ‘miracle whip’ material with which anything can be 
aone. 


Plastics and Metals 


[he main competition for the plastics industry after the 
ir will come from materials and metals outside the in- 
dustry, said Charles C. Livingston of the Cruver Mfg. Co., 


at the last convention of the Society of the Plastics Industry. 
He cited aluminum and magnesium alloys, and other light 
materials such as glass as aggressive competition with new 
and varied products and applications. 


New Records in Steel Shipments 


Record shipments of 6 major classes of steel products in 
1943 were apparently made, says the American Iron and 
Steel Institute. Based on data for 9 months total ship- 
ments of all classes of steel products were 49,899,000 net 
tons or more than 1,100,000 tons in excess of the total for 
the same period in 1942. The 6 classes of major products 
referred to include steel plates, hot-rolled and cold-finished 
bars, both carbon and alloy steel, and also seamless steel 
pipe and tubing. 


Blast Furnaces Added in 2 Years 


The total number of pig iron blast furnaces continues to 


completed at the end of 1942 
and 12 more are expected (December) to go into produc- 
tion in the next few months. This will bring the total 
number in the country to 250 with a capacity of 70,000,000 
net tons of coke pig iron and ferroalloys. In 1941 the 
Capacity was 57,610,000 tons. 


grow. There were 9 furnaces 


Larger Output of NE. Steels 


That the manufacture and use of the N.E. steels has 
reached large proportions is reported by the American Iron 
and Steel Institute. It is estimated that these steels in 1943 
will have reached a total of 4,250,000 net tons or about 
one-third of the year's total alloy steel. This has been 
accomplished in about 2 yrs. Conversion of this amount 
of standard alloy steels to the N.E. steels is expected to 
save the nation 24,000 tons of nickel in 1943 at the cost 
of no increase in the use of chromium and with rises of 
only 3000 tons for molybdenum and 8000 tons for man- 
ganese. 


Steel Capacity in Latin America 


Capacity for making steel in Latin American countries is 
gradually increasing. A study by the American Iron and 
Steel Institute reveals a combined capacity for those coun 
tries of about 1,400,000 tons of steel ingots and castings 
when all plants are constructed. Brazil and Mexico, with 
570,000 and 600,000 tons respectively, will account for 
about 85 per cent of the total Latin American steel indus 
try. Plants in Peru (140,000), Argentina (65,000), Chile 
(20,000) and Colombia (5,000) will represent a litt! 
more than 15 per cent. 


Steel for Brazil 


Brazil plans to have a steel plant in operation in 19 
which will have a capacity of 350,000 tons of ingots 
year. It is now being built by American and other 
gineers at Volta Redonda on the main line railroad 
tween Rio de Janeiro and Sao Paulo. It will furnish { 
ished steel for industries in these two cities. 


—— * WS 
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Alloys from Scrap Steel 


Recovery of 


alloying metals from steel scrap in 
manufacture of the N.E. steels, whether electric or « 
hearth, is of definite proportions. The American Iron 
Steel Institute reports that “‘as much as 30 per cent of 
chromium content, 25 per cent of the molybdenum, and 
per cent of the nickel requirements are obtained from the 
charges of selected alloy steel scrap which go into the 


melts.”’ 


Electric Steel Furnaces 


Some measure of the expansion of the American electric 
steel industry is afforded by authoritative data presented at 
the October meeting of the Electric Furnace Steel Com- 
mittee of the A.I.M.E. Of the 344 steel foundries in the 
United States, 276 plants are using 508 furnaces. There 
were then 68 electric furnace plants making steel ingots 
and in’ these there were 201 electric furnaces. Thus m 
the entire steel industry there was then a total of 709 
electric furnaces producing steel ingots and castings. 


Post-War Alloy Steel 


Peacetime demand for alloy steel will more closely ap 
proximate 7 per cent of the total steel production rather 
than the present figure of 16 per cent said Charles M 
Parker, of the American Iron and Steel Institute, at a meet 
ing of the American Marketing Association. In his opinion 
this material will not lose any part of its position due 
inroads made upon it by other materials. 
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